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CRINOIDS FROM THE CRETACEOUS BEDS OF AUSTRALIA, 
WITH DESCRIPTION OF A NEW SPECIES. 

By PEOFESSon Walter Hovvchin, P.G.S. 

[Bead April 14, 1921.] 

Plate I. 

The Crinoidea are only sparingly represented in beds of 
Cretaceous Age in Australia. Up to the present time there 
has been only one species determined, and this only reported 
from two localities, both of which are in Queensland w The 
muddy character of the Cretaceous sea in this part of the 
world appears to have been unfavourable for the development 
of this class of organisms. It is now my privilege to submit 
to the Society brief descriptions of three additional examples, 
including a new species. 

Pentacrinidae. 

Genus Isocbinus, Von Meyer 
Tsocrintjs australis (Moore) 

PI. i,, figs. 1 and 2. 

Pinfacrinns austmliSj Moore, Quart. Journ. Geol. Soc., xxvi., 
1870, p 243, pi. 17, fig. 3; pi. 18, fig. 1. 

Fentacrin'us Eth. fil , Cat Austr Foss,, 1878, 

p. 105. 

Fentacrin'us avshalis^ EtU. fil , Gool. and Pal. QTand, etc., 
1892, p 439, pi. 20, figs. 1*^. 

Isoorinus Eth. fil., Dept, of Mines, Q’land, Geol. 

Rtir Bull., No. 13, 1901, p. 6, pi. 1, fig. 4; pi, 8, figs. 1-3. 

(X) It is unfortunate that in each instance where the Temains 
have been described no columnals have been present, which is a 
distinct loss in the way of determination. Moore says, 'Tn a 
block from Wollumbilla a portion of a column, with 95 regular 
joints, IS present, of probably the same species” (Joe. It is 

to be regretted that these were not figured. 
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In 1869-70 Charles Moore described and figured a number 
of fossils that had been collected in Queensland by the Rev. 
W. B. Clarke, among which were two examples of crinoids 
contained in calcareous nodules obtained at the Amby Raver, 
Mitchell Downs, and which -were named by Moore, Fmtaennuh 
2 u$tralis. One of the specimens exhibited the base of iiie 
pelvis with the lower portions of three arms and the basal 
stumps of two others. The other specimen, from the same 
locality, shows the interior of the pelvis with truncated 
portions of several arms extending from it. 

In 1892, Robert Etheridge, Jun., in his “Geology and 
Palaeontology of Queensland"' (p. 439), reproduces Moore's 
descriptions and plates, but no further examples had, at that 
date, been found. 

Subsequently, the late Mr. George Sweet, of Melbourne, 
made a valuable collection of Cretaceous fossils in Queensland, 
which was placed in the hands of Mr. Etheridge for determina- 
tion, the publication of which forms Bulletin No. 13 of the 
Geological Survey of Queensland. In Sweet's collection there 
were two specimens of crinoids which were referred by 
Etheridge to Moore's species, P. australiif, but subsequently, 
following the lead of F. A, Bather (Nat. Science, xii , 1898, 
p. 245) in his redefinition of the genus Pentacfinus^ Etheridge 
placed the Queensland specimens under IsomnN's, Von Meyer. 
The specimens, like those deecxdbed by Moore, axe much 
crushed and imperfect, Etheridge concludes that /utrnnuf* 
australis possessed five radials supporting as many rays or 
arms, and these latter were each divided at a higher level 
into two, and then, each of these divided arms was again 
forked at least seven times, or fourteen times to each radial. 
In no case has a radial arm, or braohium, been found com- 
plete, but it is considered that the arms must have been, al 
least, 8 in. in length. 

I have now the pleasure of recording the occurrence of 
two more examples of this species. The specimens were 
received by the President (Sir Josepli Verco) from Mr. ]\f. 
“W. Hackendorf, late of Stuart Range, and were obtained from 
the precious opal deposits of that locality. The specimens 
form paeudomorphs in precious opal, but are coated with a 
ttiin superficial layer of a ferruginous kind which obscures 
the opaline structure. As the specimens are more or less 
© 0 V 6 ri^ by small circtilar-shaped lichens, they must have 
surface stones on the outcrops. The two specimens 
equal sisse and oharacter and consist of portions 
er whWt have been bro-ken off at the 

connecfefoa, *vdth the respective calices 
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or cups. The length of the larger example extends to only 
11 in., and the other is a trifle smaller. There are 
the remains of five arms in each specimen, consisting of 
the lower portions, and the longest fragment shows twelve 
brachial plates, or ossicles The arms are three-tenths of an 
inch in diameter, uniserial, and nearly circular in transverse 
section. There is no bifurcation present, as the arm-fragments 
aie too short to show forking. The several features of the 
specimens from Stuart Range, so far as shown, are in all 
respects similar to those ot Isocnaus aiiUraJiSp and I have 
no doubt that they belong to that species. 

ISOCBTNITS PABVUS, n. &p. 

PI. i., fiig. 3. 

In 1909 Mr. A. S. Giles forwarded to the Adelaide 
JMuseum a small piece of limestone, of Cretaceous Age, con- 
taining crinoidal remains, and stated that the specimen had 
been obtained from a locality 20 miles north of Macumba 
Creek. The specimen was courteously placed in my hands 
for examination. The fragmentary condition of the remains 
did not offer much encouragement in the way of description, 
so that the specimen has remained undescribed until the 
present. The discovery of two additional examples of 
Isornrnn au .^trails, described above, made it desirable that, 
in recording their occurrence, some notice should be taken, 
at the same time, of the examples obtained near Macumba 
Creek. 

The crinoidal remains obtained from the last-named 
locality are included in a piece of shelly limestone, of flattened 
shape, in. in diameter; the fossils, which are of a frag- 
mentary character, are exposed on both t-he flat faces, as 
well as the edges, of the stone. The remains are limited to 
brachia and pinnules, affording only scanty data for specific 
determination; but the rarity of fossils of this type in 
the Cretaceous beds of Australia and its manifest distinction 
from the hitherto only known Australian species of this age, 
may be assigned as sufficient reasons for the present restricted 
and imperfect diagnosis. 

Def . — Stalk and cup unknown. Arms bifurcate equally 
(isotomous). Brachial plates, uniserial; rectangular in vertical 
figure and suboval in transverse outline; destitute of striae; 
with ambulacral grove on ventral side; minutely perforated, 
centrally. Pinnules numerous. Distinguished from I. am- 
frolic by its greatly inferior size. 

As previously stated, the remains are restricted to 
brachia and pinnules. These are represented by 21 'frag- 
ments, probably representing more than one individual, 
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especially as some of the fragments lie in reversed positions 
to each other. The arm-fragments are imperfect at each 
extremity, so that it is impossible to define the position which 
they severally occupied in the crown. The largest example, 
present, has a length of 2 in. The lower portion of this 
fragment consists of fi.ve ossicles, each deeply niched at half 
distance. An axial joint marks the beginning of bifurcation 
(the only one seen on the slab), beyond which the brachial 
ossicles are somewhat reduced in size, but are equal to each 
other in the respective branches, and destitute of the 
divisional niche seen in the plates below the point of bifurca- 
tion. There are 28 brachials in one branch and 35 in the 
other — ^neither are complete. 

In the case of the lower limb (below bifurcation) the 
ossicles measure one-tenth of an inch in diameter, but those 
in the limbs above the axial joint gradually taper to a fourth 
of the original size. This would lead us to infer that the 
specimen shows the last fork in the arm and the respective 
rays, thus formed, would be finials. All the arm-fragments 
seen on the stone are closely pinnulated, and the latter extend 
along the entire length of those exposed. 

The specimen agrees with the genus Isocrutus in the 
characteristic feature of its isotomous bifurcation, but is 
distinguishable from Isocrinus aitsfralis by its relatively 
small size. The type specimen has been placed m the National 
Museum, Adelaide. 


BESaRIPTION OF PLATE L 
(All objects of natural size.) 

Figs I and 2. Isocrinus australis (Moore). Pseudomorphs in 
precious opal. The light-coloured portions show the opaline 
n^rior where the surface “skin’’ has been removed by abrasion. 
The darker portions represent the ferruginous coating of tlie 
specimens. 

Fig. 3. Isocrinus pcnvus. n. sp. Brachia, probably finials, 
showing pinnules and isotomous bifurcation. 
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Additions to the Flora of South Australia. 
No. 19. 


By J. M. Black. 

[Bead April 14, 1921.] 

Plates TI. to IV. 

Tliis paper deals principally witli collections made in the 
Par North by Mr. H. W. Andrew in July and August, 1920, 
by Professor J, B. Oleland in country about 80 miles north 
of Renmark and about 5 miles from the New South Wales 
border in January, 1921, and by myself at various points on 
the East-West Railway as far west as Ooldea at the end of 
September, 1920. 

Three new species, in the genera Salicornia, Calandrinm^ 
and Calotifi, are described and figured. 

Tlie reference to ' ‘districts*’ indicates a new record for 
any of the botanical districts into which South Australia is 
divided in Prof. Tate’s Flora. 

An asterisk indicates an alien species domiciled here. 

Gramineae. 

EragroHfls Dielsii, Pilg. Mount Gunson (Mrs. Beck- 
with) ; Port Augusta West; Gawler Ranges (Dist. W). Stems 
often prostrate. 

E, laniflom, Benth. 80 miles north of Renmark (Dist. 
W; J. B. Oleland). 

Aiii'plii'pogon strict us, R. Br. Murray scrub near Man- 
num (Dist. M ; H. Griffith) ; 80 miles north of Renmark (Dist. 
M; J. B, Oleland). 

Cyperaceae. 

Sclioeims aphylhis, Boeck. Eighty miles north of Ren- 
mark (J^ B. Oleland). The spikelets examined contained 
2 flowers, the lower one bisexual with 6-7 stamens, and the 
upper one (enclosed in a small hyaline glume) male with 3-6 
stamens. 

Junoacbae. 

J uncus maritimus, Lamk., var, australiensh, Buch. 
Bank of Torrens Lake, Adelaide. 

Liliaceae. 

* Asparagus officinalis, L. “Common Asparagus.” Ren- 
mark; “growing wild along the irrigation channels” (J. B. 
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Cleland). — Europe. Recorded in Victoria by F. M Reader 
in the Journal of Pharmacy as long ago as 1887 as a garden 
escape (Ewart, Weeds Viet., 72) 

Casuarinaceae, 

(Ui^uorina lepulophJoia, F v. M. Tarcoola ; Wynbring ; 
Ooldea (Dist W, J. M. B.) “Black Oak '' Seventy miles 
north of Renmark (J. B. Cleland). A tree 5-6 m. high, with 
erect-spieading branches; cones smaller than in C. ^tnefa, 
and the valves (bracteoles) pubescent on the back ; bark lough, 
dark brown and fissured, especially near the base ; sheathing 
teeth 9-12. I have seen in the Tate Herbarium a specimen 
of the type, “from between the Darling and Bogan Rivers.” 
It has slender branchlets (1 mm. diam. when dry), minutely 
hoary, and 9-10 ciliate teeth. Our specimens seem to agree 
with the type except that the branchlets are sometimes a 
little stouter (IJ mm, diam., dry) and that the number of 
teeth varies from 9 to 12. 

Loranthaceae. 

Loranthus miracvlosusy Miq. Eighty miles north of 
Renmark (flowering January on Myoporum plat y car pu m ; J. 
B. Cleland); Ooldea (flowering February; Mrs. D. Bates). 
Umbel 2-4-rayed , flowers all sessile; petals and style deep-red, 
the former usually 5, sometimes 4 or 6, 15-20 ram. long (much 
longer than in the description of the type) ; leaves always obtuse 
and tapering towards the base, usually nerveless, when very 
broad sub-3-nerved. 

L. hnoiihylhfs, Fenzl. Eighty miles north of Renmark 
(J. B, Cleland). Flowering m January on Acacia Burlnttli. 

S ANTAL ACE AE. 

Three species of Fusamn are found along the East-West 
Railway as far -west as Ooldea: F, aciiminatus, R. Br., the 
edible native peach or quandong, sometimes only a shrub 2-5 m. 
in height, with a drooping scarlet fruit often 3 cm. in diameter 
and a deeply pitted endocarp , F, F. v. M., the 

inedible quandong, with a inesocarp thinner and bitter to 
the taste, and the endocarp nearly smooth; F. b^picatm^, 
R. Br., the “fragrant sandalwood,’' with thick, usually obtuse 
leaves, an inedible fruit which remains green, a smooth endo- 
carp, and very fragrant flowers, which make their appearan<*e 
from May to July. 

Chenopodxaceae. 

Kachia tnpievtu Benth. FL Aust. v., 185 (1870). Tar- 
coola ( J. M. B.). Vertical wings 4”5. The more specimens 
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I see the more I feel convinced that K. decaptera, P. v. M., 
Pragm. ix., 75 (1875), cannot be maintained even as a variety. 
Most of our South Australian specimens have 4-5 vertical 
\vings on the fruit, but at Stuart Pass (Tate Herb.) and at 
Broken Hill, N S.W., specimens are found which have norm- 
ally 3 wings, but occasionally 4 or even 2 wings ; sometimes, 
where theic are apparently only 3 wings, abortive fourth or 
fifth wings are piesent. Otiier specimens from Broken Hill, 
similar in all other respects to the above-mentioned, have 4 
or 5 vertical wings. K, pentatropls, Tate, in Trans. Roy, 
Soc. S. Austr., vii. 67 (1884), was later on united by its 
author with /i. decaftera. 

K. tripterai var. erioclada^ Benth. Between Mounts 
Parry and Playfair (Tate Herb, as jjenfatropi^) ; Dublin 
(H. GrifiSith) , Leigh Creek and Tarcoola (Dr. Cannon) ; 
north of Murat Bay and Port Augusta West (J. M B.). 

/r. villoui, Lindl., var. tenuifolia, Benth. Eighty miles 
north of Renmark (J. B. Cleland). Appears to he a rather 
stiff, erect, almost glabrous shrub or under-shrub ; perianth- 
tube hemispherical with 10 slender ribs. 

K. pyranndata^ Benth. Tarcoola (Dist. W ; J. M B.). 

Basmi Tatei, F. v M. Farina and Murnpeowie (Dist. 
C; H. W. Andrew). The Tate Herbarium contains the fol- 
lowing specimens : the type collected in 1883 by Prof. Tate 
near Lake Torrens, but not described by Mueller until 1890 ; 
Cootanooriiina (near Warrina, coll. M. Murray, without 
date) ; Mount Lyndhurst (Max Koch, 1898, and described by 
the collector as perennial plant with upright branches, 
grey-tomentose’ ') . 

jB, schrolaertoides, F. v. M, Beltana (H. W. Andrew). 
Here the 5 spinelike appendages are wanting, and only the 
5 herbaceous, bifid or sometimes trifid appendages are pre- 
sent, so that the fruiting perianth resembles externally those 
of E. cihafa and corona ta, 

ThrelkeJdia inchoafa^ J. M. Black. Todmorden Station, 
Alberga River (H. W. Andrew). 

Th, salsuginosa, F. v. M. Port Augusta West (Dist. 
W ; J. M. B.). It now seems to me preferable to place the 
wingless species under Threlheldia^ and to retain Bahhaffia 
for the winged species, according to Mueller’s original defin- 
ition of the genus (Rep. Babb. Exped. 21), instead of uniting 
the gibbous-fruited and wing-fruited species under Of^teo- 
carpum . 

Rhagodia QaxtMchaudlana, Moq. Tarcoola (J, M. B.). 
A fair-sized straggling shrub growing near the creek; leaves 
soft, all hastate; flowers in a dense panicle; berry scarlet; 
fruiting perianth 6 mm. diam, when closed over the fruit, 
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8 mm . acrosij when spread open after the fruit has fallen ; 
testa black pitted. 

Eh, BtUardieri^ E,. Br. Ooldea Soak, flowering and 
fruiting iu September (Dist. W; J. M. B.). 

Atripler Muelleri, Benth. Todmorden Station, Alberga 
River (Dist, C; H. W. Andrew). 

A. limhatinn, Benth. At Port Augusta West I col- 
lected a form in which the fruiting bracteoles are of tlie 
normal length (10-12 mm.), but the broad spreading interior 
lobes of the bracteoles are reduced to a short membrane 
terminating at each end in 2 small erect horns much shorter 
than the 2 erect toothed outer lobes or appendages. The 
fruiting bracteoles resemble those of Jl . lep&ocarpiim ^ and this 
form emphasizes the close relationship which exists between 
the two species. 

A. crassipes, J. M. Black in Trans. Roy. Soc. S. Austr., 
xlii., 171, t. 16 (1918). This name must be reduced to a 
synonym, as a comparison with specimens in the Tate Herb- 
arium proves it to be the same as A, eJachophyllupn, F. v. M., 
Fragm. vii,, 8 (1869). The type was collected by Mueller in 
the “desert of Sturt Creek, “ N.T, My specimens came from 
Marree (Hergott). Those in the Tate Herbarium are from Lake 
Weatherstoue (west of Lyndhurst Railway Station, 1883, R. 
Tate), and Birksgate Range (1891, R. Helms). 

Salicornia pachystachya, n. sp. (Tab, ii.) Fruti- 
culus humilis, caulibus prime suberectis denique prostrato- 
radicantibus, ramis asoendentibus saepius oppositis, sterilibus 
articulis 5-15 mm. longis 3-6 mm. crassis saepe ambellis, lobis 
inconspicuis appressis, spicis 12-25 mm, longis, floriferis 4-6 
mm. crassis viridibus, fructiferis 7-8 mm. crassis rubro- 
brunneis, fertilibus articulis 4-10, floribus in singulis semi- 
verticillis plerumque quinis, summis saepe ternis, inferioribus 
rarissime septenis, omnibus bisexualibus diandris proterogynis, 
periantliio prim urn succulento deinde duriusculo duobus lobis 
latissimis et brevissimis vel paene rimS simplici longitudinal! 
hiante, pericarpio hyaline, semine suborbiculari compreaso 
exalbuminoso circiter 1^ nlm. diametro, test^ chartaceE 
straminefl margine papillosfl faciebus rugulos^, endopleurS et 
einbryone ainfrah^. Floret ab Augusto ad ITovembrem, 
fructificat a Novembri ad Januarium. 

South Australia. Near mouth of Patawalonga River 
(Glenelg) ; Port Elliot (J, M, B.). 

Victoria. Lake Tyrrell (per H. B. Williamson), 

Western Australia. Near Perth (C. Andrews, Nos. 706, 
707). I have not seen these specimens, but the Director of 
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the Kew Gardens states that they quite agree with samples 
of aS'. 'pachystacliya forwarded to that establishment. 

Differs from 8. aiostraUsy Banks et Sol., in its shorter and 
thicker spikes, fewer fertile articles, stamens constantly 2 in 
each flower, flowers usually 5 in the half -whorl, and in the 
outer seed-coat, the hairs on the margin of which are straight, 
obtuse, and so short that they can only be termed papillae. 
It grows along with S. australis on the banks of the Pata- 
walonga River, but usually further back from the brackish 
tidal water. The flowering period is much earlier; in 1920 
at Gleuelg S, pacliystachya had ripened almost all its seeds 
before there was any sign of flowering on S. australis. As the 
2 species were combined in my description of Fi. australis in 
these Trans., xliii., 365 (1919), it will be well to enumerate 
here the points of difference: — 


australis. 

Spikes 15-60 mm. long; 4-5 
mm. thick, diameter not in- 
creased ill fruiting. 

Fertile articles 10-20. 

Flowers usually in 7’s, often 
in or 3’s in the upper 
articles, rarely in 9’s in the 
lower articles, and very rarely 
all in 6’s. 

Testa covered on the margin 
with long hooked hairs. 

Flowers November - March ; 
fruits April-May. 


8, pachysfachya. 

Spikes 12-25 mm. long, when 
ripe 7-8 mm. thick. 

Fertile articles 4-10. 

Flowers usually in 5’s, often 
in 3’s in the upper articles, 
very rarely in 7’s in the lower 
ones. 

Testa papillose on the margin. 

Flowers August - N ovember ; 
fruits November- January. 


Observations made at Glenelg show that S, pachystachya 
is proterogynous. This does not agree with European experi- 
ence of the geniis, judging by the statement of Volkens in 
Engl, u. Prantl, Nat Pflanzenfam. iii., la, 48 (1893). He 
says: ''Was die letztere (Dichogamie) angeht, so besteht 
Proterandrie ganz sicher bei den Beteae und Salicormeaey 
Proterogynie ebenso bei den Clienopodieae und SuaedeaeF* 
In S. australis^ on the other hand, the anthers protrude 
before the styles in the truly bisexual flowers, but there seems 
to be a tendency towards unisexualism, the upper flowers of 
the spike having often sterile pistils, while the lower ones 
have often sterile stamens, or perhaps in some cases none at 
all. In both species the perianth opens by two lobes so short 
and broad that tlie opening appears little more than a vertical 
or longitudinal slit in the centre of the truncate summit. 

8. quinqusflora, Bunge. Through the kindness of the 
Director of the Royal Botanic Gardens, Kew (Sir D. Prain) 
I have received the original description of this species from 
XJngern - Sternberg’s monograph 'Wersuch einer Systematik 
der SAlioomieen,” p, 59 (1866). Prom this it appears to have 
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been correctly identified as a synonym of S. australis^ Banks 
et Sol. Part of the description reads: ‘ ^Maximallange der 
Aehren lOJ-20 mm.; Maximaldicke der Aehren mm.; 

Samenbarchen ziemlicli lang, angedriickt, an der Spitze 
zuriickgekrlimmt oder-gerollt.'' It is true that the number 
of flowers is given as 5, but short-spiked specimens oi S. 
auBtrolu occur sometimes in which all the flowers of the spike 
are arranged in 5’s. The specimens on which Bunge’s species 
were founded came from Port Adelaide (Blandowsky, P. 
Mueller); Melbourne (Hillebrand) ; Port Jackson (Bieder), 

Halocnemum aitstTalasicum, Moq. This species must, 
judging by the descriptions, have some afiinity with 
Arthrocnsmum Lylei. Halocnemum is described as having 
a * *perianthium tripartitum*^ (Bentham and Hooker), ^*peri- 
gonium triphyllum” (Moquin), and the albuminous seed of 
Arthrocnemum, A. Lylei differs in the perianth not tri- 
partite but 3-lobed near the summit, more slender spikes, and 
also in the seed-coat. The type of S. austrcdasicnm was not 
seen by Bentham and was only shortly described by Moquin. 
By the courtesy of Prof. Lecomte, of the Paris Museum of 
Natural Histoiy, the type has been re-examined, and the 
following particulars, which may prove useful to botanists 
who seek to rediscover this plant at King George Sound, 
W.A., have been obtained: *‘epi floral long de a cm., 
large de 5 t 7 mm,; il est conique-cylindrique, obtus au 
sommet; la graine ovale, oblongue, noire est aplatie, bord^e 
tout autour de tubercules coniques, allonges, blanchatres, 
disposes sur 5 a 6 rangs ; le milieu de' la graine a de petites 
epines noir^tres.” 

Arthrocnemum halocnemoides, Nees, var. pergranulatum ^ 
J. M. Black, Patawalonga Eiver, Glenelg. Observations 
made on the t 3 rpical form at Ethelton, on the Port Adelaide 
River, go to prove that this species has proterandrous flowers. 

Smeda australis^ (R. Br.) Moq. (S. maritima, Benth. 
non Dumort.) Port Adelaide River and seacoast near Ade- 
laide. Perennial, 50-80 cm. high; leaves light green; plano- 
convex ; ^ flowers in distinct clusters and then 3-5 in each 
axil, or in continuous clusters (a dense, leafy spike), with 4-9 
flowers in the axil, often female only with abortive stamens ; 
fertile stamens exserted ; flowers and branches usually becoming 
purplish-red, 

^ Phytolaccaceae. 

Gyrostemon ramulosusy Desf. Ooldea Soak (J. M. B.). 
A shrub 2-4 m. high, growing in sandy soil, with spreading 
branches ; bark corky and brittle ; wood when dry extra- 
ordinarily light in weight; locally known as ‘'Christmas Bush’^ 
on account of its evergeen appearance. 
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PORTULACACEAE. 

Calandrinia disperma, n. sp. (Tab ni.) Herba 
annua, caulibus diffusis usque metrum longis, ioliis camosis 
clavatis subcompressis, radicalibus 1-4 cm. longis caulinis 
brevioribus, racemis paucifloris paniculara formantibus, 
pedicellis fructiferis deflexis demum sub calyce sursum curv- 
atis et incrassatis, floribus parvis inconspicuis, petalis 4-5 
sepala obtusa 1 mm. longa parum superantibus post antliesin 
oalyptram efficientibus, staminibus 4-5 basi in annulum coalitis 
nec petalis ejusdem floris numero plerumque aequalibus nec 
iis oppositis, styli ramis 3, ovulis 2, capsula conico-cylindrica 
circiter 5 mm. longa sexcostata basi in modum tori columnae 
subito ampliat^ apice velut per porum aperta alioqui non 
debiscente, seminibus 2 pyriformibus superpositis comparate 
magiiis (1^-2 mm. longis) nigris nitentibus basin versus 
granulatis, radicula supera. 

Flowering and fruiting in sandy ground at Ooldea in 
September (J. M. B.). Nearest to G. corrigiolmdesy F. v. M., 
both in the long capsule and in the fewness of ovules and 
seeds. Differs in the longer and stouter stems; more numerous 
stamens; fruiting pedicels much longer, spreading, curved 
upwards and thickened under the calyx ; capsule of firmer 
consistence, not opening by valves, swollen at the base like 
the torus of a column; and especially in the comparatively 
large pear-shaped seeds, granular towards their base, sus- 
pended from long funicles which rise from the base of the 
capsule and are bent over in the upper part, somewhat after 
the manner of those of the section Basigonia of Frankema* 
Following the shape of the seed, the embryo is not perfectly 
annular and the superior (epitropous) radicle extends con- 
siderably beyond the cotyledons. In all the fiowers examined 
I have found only 2 ovules, and normally both these ripen 
into seeds, 

0. polgandra, (Hook.) Benth. The common parakeelya 
at Tarcoola and other places in the sandhill country as far 
west as Ooldea appears to be this species and not C. haUf^i- 
nenmy Lindl. The styles (3, rarely 5) are quite free and 
stigmatic in their whole length; stamens 40 to 50, in 2-3 rows 
united in a ring towards the base;* anthers from ovoid to 
oblong; petals large, showy, red, 5, rarely 6; peduncles 
swollen at base; pedicels reflexed in fruit; seeds minute (J mm. 
diam,), copper-coloured, concentrically granular. A white- 
flowered form grows at Ooldea Soak. Mueller at one time 
expressed the opinion (Fragm. i., 177, ann. 1859) that 0. 
polyandra scarody differs from <7. icdoomenmy but later, in 
his 1st and 2nd Census, he kept them separate. 
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I have specimens from the Hiver Pinke, NT. (S. A. 
White), and there is a similar one from Chamhers' 
Pillar in the Tate Herbarium, with stouter stems than the 
parakeelya of the East-West Railway and much larger seeds 
(1 mm. diam.), dark-coloured and concentrically granular; 
anthers narrow-oblong. These are the true (7. halonnen,m&, 

G. fUiopetdla, F. v. M., although the number of jjetals 
probably varies considerably, seems to be well distinguished 
by its small amber-coloured smooth shining seeds, and I have 
specimens with this character from Mount Gunson (Mrs. Beck- 
with), and Koonowarra on Cooper Creek (S. A. White). From 
{7. caly^trata, Hook, f., which has also smooth shining seeds, 
but larger and dark red, C. ple%ojpetala differs in its stouter, 
probably perennial growth, much larger flowers, and numerous 
stamens. 

(7. p^mlla, lindl., varies much in size but is a smaller 
plant with smaller flowers than (7. folyandra. The colour of 
the petals varies from purple to pure white. The stamens 
are usually 7-10, but in an Ooldea specimen I found them to 
vary between 6 and 12. Mueller says (Fragm. x,, 68) that 
he has sometimes seen the flowers with 20 stamens. The 
seeds are minute mm. diam.), copper-coloured or almost 
black, and concentrically granular, but in spite of the 
wrinlding of the surface they shine with a metallic lustre. 

Cbijcifebae. 

BUnnodw, curvi'peB, F. v. M. Mumpeowie (Dist. C; H. 
W, Andrew). ‘^Sweet-scented and plentiful locally.’^ 

Thlaspi cochlearinum, F. v. M. Mumpeowie (Dist. C; 
H. W. Andrew). 

Stenopetaliom sphaerocarpu^m, F. v. M. Tarcoola 
(J. M. B.). Growing in sand; stems lying prostrate in a 
circle. 

Lepiditim leptopetalum, F. v. M. Eighty miles north 
of Renmark (J, B. Cleland), The petals, longer than the 
sepals, tapering into a point at the summit and twisted, at 
least when dry, are practically those of the genus Sfeno- 
petal mi, with which this species forms a connecting link, 

Crassttlaceae. 

Orassula colorata, (Nees) Ostenf. (TiUaea acuminata. 
Reader). Port Augusta; growing with (7. Sieheriana, 

Legtjminosae. 

LeschenaulHa divaricata, F. v. M, Redbanks, near 
Mumpeowie. (Fruiting, August, 1920; H. W. Andrew). 
The Tate Herbarium contains a flowering specimen from Anna 
Creek, coll. M. Murray, April, 1885. 
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Acacia hgulata, A. Cunn. Meteor bore, near Mum* 
peowie; near Mount Lyndhurst Mine (H. W. Andrew) 

A, Sowdeni^ Maiden, in Journ Hoy Soc., N.S. Wales, 
liii., 180, t. 11 (1920). Park-lands of Port Augusta, near 
the Roman Catholic Cathedral (flowering September; 
J. M. B.). A handsome shrub 2-5 m. high, with abundance 
of flowers and several stems, rough brown fissured bark and 
drooping branches. The type was collected here by Mr. J. 
H. Maiden during a visit to South Australia in January, 
1907. Tarcoola (September; J. M. B ). I considered this to 
be a desert form of the same species, but Mr. Maiden, to 
whom specimens were submitted, has doubts as to their identity 
and thinks the Tarcoola plant may be A. Loden, a Broken 
Hill species which he has recently described The phyllodes 
are narrower than in most of the specimens collected at 
Port Augusta, being usually lJ-2 mm. broad. The inflor- 
escence and flowers are the same, but no pods have yet been 
obtained. My field note at Tarcoola says* “Tree with large 
butt, branching near base, 6-7 m. high, the upper branches 
spreading and drooping; bark rough, whitish. It also grows 
further west along the East- West Railway, and is locally 
known as “ myall. 

A, Burhitth^ P. v. M. Eighty miles north of Ren- 
mark (Dist. M; J. B. Cleland). This species is well known 
in the Broken Hill district, N.S W., but has not, as far as 
I know, been hitherto recorded from any part of South Aus- 
tralia except the typical locality near Lake Gilles, E.P. 

A, tarculerms^ J. M. Black. Tarcoola (J. M. B.). To 
the particulars already published, the following field note 
may be added: — A dense glaucous shrub, 1-2 m. high, almost 
globular in shape, the spreading stems rising from the base 
of the plant, which is clothed with foliage down to the ground 
Growing near the old town of Tarcoola, beside the creek in 
front of the Tarcoola Blocks Mine, and on the plain. Pods 
not yet ripe (September 20), curved, 4-8 cm. long, about 
1 cm. bro^, flattish, thick on the margin, not constricted 
between the seeds, covered by a close golden or reddish 
tomentum. Seeds not fully developed but apparently oblique. 

A . hrachystachya^ Benth. Wynbring. A neat, compact 
shrub or tree, about 4 m. high, of grey appearance owing to 
the colour of the foliage; pods beginning to ripen in Sep- 
tember, numerous, 3-5 cm, long, almost flat, 

ZyGOPHYLLACE AE . 

Zygophyllum F. v. M. Mumpeowie (flowering 

August; H. W. Andrew), MuellePs types were in fruit and 
he does not mention the number of stamens. Im all my 
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specimens I found them to be 6 only — 3 opposite the 3^ glands 
at the base of the 3 -celled ovary and 3 alternate with the 
glands. Thus in this species the number of stamens is twice 
as many as the ovary-cells, and does not depend on the number 
of sepals and petals, which is 4. Tlie anthers are almost 
globular, and the filaments are slightly dilated towards the 
base but not winged. The glands are fieshy, ciliolate at 
summit, quite distinct from each other, united very slightly 
to the base of the ovary, and doubtless represent the disk. 
The yellow petals scarcely exceed the sepals, both being about 
2 mm. long. The ovules are 2 in each cell, suspended, with 
a ventral rhaphe, and a superior micropyle. Tate in his 
Flora, and Koch in the MS. note to his specimens in the Tate 
Herbarium, state that the number of stamens is 8, but a 
careful examination of the material — from Lake Torrens Plain 
(Tate) and Mount Lyndhurst run (Koch) — proves the number 
to be only 6. The same is true of Tate's specimens from 
Crown Point, Pinke Biver, N.T. The lower stem-leaves are 
often entire. 

Z, Billardieri^ DC., var. arnmophilum, J. M. Black. 
Tarcoola. Petals white, shorter than sepals; stamens 8; fruits 
small. 

Euphobbiaceab. 

Euphorbia australis, Boiss. Hear Mount Bayley, about 
5 miles north of Beltana (H, W. Andrew). This appears to 
be a rare or at least localized species, and in this respect it 
contrasts with the ubiquitous E. Drummondii. 

Adriana {^Eookeri, (P. v. M.) MuelL Arg. Ooldea 
Soak, where it is known as Water Bush," owing to the 
belief that water may be struck below the soil where it grows 
(J. M. B.). This seems to be a different species from A, 
iomentosa, Gaudich., which was found by Capt. White in 
January, 1917, at the Ooldea condensers — a shrub only 60 cm. 
high, with broad leaves (3-5 cm. long by 2-3 cm. broad), 
cordate at base, and often 3-lobed. Tlie shrub at the Soak 
is over 1 m. high, has oblong-lanceolate leaves 3-5 cm. long 
and 1-2 cm. broad, not 3-lobed or cordate at base, but 
coarsely crenate and narrowing abruptly into the petiole. The 
styles are very shortly united at the base, but the leaves are 
too large for typical J. Ilookeri, In both plants the female 
flowers are almost solitary. F. v. Mueller united A . ffoolceri 
with A . iomentosa. The specimens from Ooldea Soak agree 
very closely with some in the Tate Herbarium collected by 
B. Helms in the Victoria Desert, W.A., and placed under 
A. iomentosa. 

*Eremocarpiis sett gents, Benth. Fields near Glenelg 
(per E. H. Ising). A Californian weed, strondv scented and 
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covered witli bristly stellate bairs, not hitherto recorded. 
Called “woolly white drought-weed'' in California and (among 
the Spanish-speakers) “yerba del pescado," because the 
Indians used to employ it to stupefy fish in small streams 
(Jephson, FI. West, Mid. Cal. 245). 

Sapindaceae. 

Dodonaea attenv^ita^ A. Cunn. Yadnarie, E.P. (Dist 
L ; per A. G. Edquist) ; Port Augusta ; Ooldea Soak 
(J M, B.). Shrub 1-2 m. high, with rough brown bark. 

Malvaceae. 

Sida cryphiopetalay P. v. M. Near Oodnadatta (Miss 
Staer). This appears to be the first record of this species for 
South Australia proper. Tate only gives it for his Dist. F, 
which is in the Northern Territory. 

S. calyxhymemay J. Gay. Tarcoola. 

Hihiscm Farragei, F. v. M. Eighty miles north of Een- 
mark (Dist. M; J. B. Cleland). 

Frankeniaceae. 

Franhenia pulverulentay L. Foreshore at Geelong, Viet. 
(H. B. Williamson, 1908). This identification has been con- 
firmed by Mr. E. Surgis, of the Paris Museum of Natural 
History, who is engaged on a revision of the Frankeniaceae. 
He adds that it agrees in all points with the European plant 
and with specimens brought to France by the Baudin Ex- 
pedition of 1801 from the east coast of Australia, also with 
two others collected by Max Koch in South Australia in 
1899. Max Koch's researches were principally made near 
Mount Lyndhurst (Flinders Kan^e), so that the plant pro- 
bably exists in that district. Having been discovered so early 
in the history of Australia it seems not unlikely that this 
Mediterranean species is also indigenous here. Among our 
endemic species it stands nearest to F. paucifloray DC., both 
in the flowers, placentation, and number of ovules, but differs 
altogether in the shape of the leaves, which are flat, obovate, 
truncate, or almost emarginate, and covered below with very 
short white hairs which gave the surface a mealy appearance. 

F. fruticulomy DC., collected at Murat Bay (Thevenard 
Peninsula), has sometimes 3 placentas and 3 style-branches, 
but in such cases I have only found 1 ovule to each placenta. 

Myrtaoeae. 

Melaleuca glomeratay F. v. M. Eep. Babb. Exped. 10 
(1859). 

M. haheaideey F. v. M., ex Benth. FI. Aust. iii., 151 
(1866). 
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These two species were afterwards united by Mueller in 
his Census, but Bentham, in the Flora Australiensis, kept 
them separate, and E. Cheel, in Ew. and Dav. FI. N.T- 303 
(1917), distinguishes them by the size of the leaves It seems 
to me that an examination of the flowers supports the specific 
distinction. The flowers of M. glomerata were unknown when 
Mueller's and Bentham 's descriptions were written 

Leaves slender, 1-1^ mm. broad; staminal bundles 3-4 
mm. long, filaments 3-5; claw f-1 mm. long, much shorter 
than the petal. , . . M. hakeoides. 

Leaves stouter, 2-2^ mm. broad; staminal bundles 6 mm. 
long, filaments usually 7, sometimes 6 or 8, claw 2 mm. long, 
equalling or slightly exceeding the petal. . . . glomerata. 
The localities for South Australia are as follow: — 

M. hakewdes. Aroona Range (E. Tate); Dalhousie 
Springs, Moolooloo, Petermorra Springs (S. A. White); 
Nucoaleena (E. H. Ising); Murnpeowie, Blanchewater Creek 
(H. W. Andrew). The type came from ‘'N.S. Wales. Mount 
Goningberi, near Cooper Creek. Victorjan, Bx'peditionJ* 
(Benth. FI. Aust. iii., 151.) The ‘'Victorian Expedition" 
is the name applied by Bentham to the Burke and Wills 
Expedition of 1860-61, and “Mount Goningberi" is the Mount 
Koonenberry of modem maps, situated near the route of the 
unfortunate explorers and about 120 miles north-east of 
Broken Hill. The collector was Dr. Hermann Beckler, 
botanist and medical ofiioer of the expedition. 0) 

M. glomerata. Leigh Creek (R. Tate) ; Glen Ferdinand, 
Musgrave Range (S. A. White) ; Mount Ilbillie, Everard 
Range (S. A. White). Mueller gives the type localities as 
Lake Gregory, Arcoona, Lake Campbell; collector, D, Her- 
golt. The “Lake Gregory" of Babbage's Expedition is South 
Lake Eyre, and not the iSake Gregory of modern maps. This 
species has a white “paper-bark"; I have no record of the 
bark of M. hakeoides. 

Eucalyptus intertexta, R. T. Baker. Mount Patawurta, 
near Moolooloo (E. H Ising). Maiden (Grit. Rev. Euc. iv., 
171, ann, 1919) has already recorded the occurrence of this 

(1) Not to be confused with Dr. Ludwig Becker, “artist, 
naturalist, and geological director" of the expedition, who died 
at the Bulloo Camp, in Queensland, just beyond the border of 
New South Wales, on April 30, 1861. Dr. Hermann Beckler was 
also at this camp, in charge of the sick. He had, along with 
Landells, tendered his resignation in September, 186D, but at 
request of Burke “he agreed to remain in charge of the stores 
at Menindie until arrangements could be made to forward them 
^ He returned from Bulloo to Menindie with 

Wright (the third ofBcer) in May, 1861. Dr. L. Becker drew and 
lithographed several of the plates for Mueller’s “Plants indigenous 
to the Colony of Victoria" (1860-62). 
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gum in South Australia at the following places: — Murray 
Desert; east of Hawker and TJmheratana (Flinders Range); 
Mount Ilbillie (Everard Range); Mount Watson (Birksgate 
!Bange) • 

E, microtheca, F. v. M. Mumpeowie Creek (H. W. 
Andrew). This is the most southerly record for South Aus- 
tralia, although in Hew South Wales it has been collected 
near the Barrier Range. 

E, dwmom, A. Gunn. At Ooldea Soak a large “white 
mallee/’ with fruits 6 mm. in diameter; at the 407-mile 
Station (next to Ooldea) a small mallee l|-2 m. high, with 
fruits 8-9 mm. diameter. In both cases the points of the 
valves are so much exserted that at the first glance the speci- 
mens might be pronounced E. oleosa, but the buds, of egg- 
in-egg-cup shape, with truncate ribbed opercula, oblong anthers 
opening in longitudinal slits, and fruits not contracted at the 
orifice determine the species. Also collected by Dr, Cleland 
80 miles north of Renmark. 

E. oleosa, F. v. M. Between Ooldea Railway Siding and 
Ooldea Soak. “Water mallee,’^ so called because the natives 
obtain water from the roots ; known to the natives themselves 
as “nabbari“ or “ngabbari/' and further north it is called 
“nabbara'' or “abbara.^^ 

This is the form* which Mr. J. H. Maiden described in 
1911 (Joum. W.A. Nat. Hist. Soc. iii., 171) as var. glattca, 
and in 1919 (Joum. Roy. Soc. N.S. Wales liii., 58) raised to 
specific rank as E, transcontineQvtaUs. He distinguishes it 
as having glaucous leaves, “buds with elongated opercula 
about twice as long as the calyx-tube, and which are some- 
what constricted, particularly on drying. I have specimens 
from Moolooloo and Leigh Creek (Flinders Range), Tooligie 
and Donald Plain, E.P., the Musgrave Range, also from the 
MacDonnell Range, N.T,, all with whitish leaves and 
acuminate opercula considerably longer than the tube, often 
twice as long, but other specimens from Quom southwards 
to Maitland, Y.P., and Enfield, and eastward to bhe Murray 
Scrub have similar flowers with long acuminate opercula, but 
green leaves. My field note on the specimens from the Mur- 
ray Scrub states: “leaves lanceolate, dark green on both 
faoes.^' 

Thry^tomene WhiteaCy J. M. Black. Specimens col- 
lected by me at Wynbring, East- West Railway, with more 
mature and ribbed calyxes, prove that this name must be 
reduced to a synonym of Th. Elliottii, F, v. M. I have been 
allowed an opportunity of examining the type of Th. Elliottii, 
which was collected by E. Giles between Ooldea and Char- 
lotte Waters, and is now in the National Herbarium of 
Victoria. 
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Umbelliferae. 

^Buj^eurum semicom'positum, L. Murray Bridge (A. R. 
Hilton). 

SOLANACEAE. 

Sdanum chenopodinum, F. v. M. A specimen from 
Mumpeowie (H. W. Andrew), just beginning to flower (July), 
with short, sometimes branched extra-axillary^ racemes bear- 
ing about 7 flowers, ovate-lanceolate leaves, sinuate towards 
the base and hastate or even cordate, green and sprinkled 
with stellate hairs above, lighter coloured and more densely 
tomentose below, appears to be this species. 

S, coactiKferum, J. M. Black. Wjmbring, East-West 
Railway (J. M. B.); 80 miles north of Renmark (E. B. 
Cleland). 

S. hystrixy'R Br. Ooldea (Mrs. D. Bates). Native name 
^'walga walga.” 

*jSf. roBtratum^ Dun. Murray Bridge (per J. F. Bailey). 
Previously recorded from Bute, 

Buhoisia Hopwoodii^ F. v. M. Renmark (Dist. M; E. C. 
Black); 80 miles north of Renmark (J. B. Cleland). 

Myopoeaceab. 

JEremophila Latrohei, F. v. M., var. Tietkensii, J. M. 
Black. Ooldea (J. M, B.). Corolla deep pink. 

F. mactdata, F. v. M. Ooldea (J. M. B.). The corollas 
are sometimes pure white. 

COMPOSITAE. 

Caiotis ancyrocarpa, n. sp, (Tab. iv.) Herba glab- 
rescens verisimiliter annua, caulibus erectis dichotome 
ramosis, foliis caulinis linearibus vel anguste oblanceolatis 
5-25 mm. longis integris vel breviter ac remote paucidentatis, 
floribus radii 25-30 albis, capitulis fructiferis globosis circiter 
6 mm. diametro, achaeniis complanatis glabris, alis lateralibus 
basi valde ampliatis sursum incurvatis (ancorae formam 
simulantibus) brevier oilijCtis, pappi aristis 12-20 retro- 
barbellatis inter ae inaequalibus sed universim achaenio fere 
aequilongis. 

Murteree, Strzelecki Cieek (S. A. White, September, 
1916). I^orded in these Trans, xli., 648, as a form of C. 
muUicctndiB, Capt. White, in his field note, says: ^‘Growing 
in tufts on the flooded ground 4 or 5 inches high.^* Our two 
specimens do not show the base of the plant, which differs 
from (7. ontilticciulis and (7. poTphyToglossct in the narrower 
leaves and chiefly m the ripe achene, which is glabrous except 
for the short ciliation of the wings; the wings much broadened 
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at the base and incurved upwaids bo as to each foim a 
deep sinus and present a hooked or anchor-like appearance. 
In its foliage the new species bears a close resemblance to 
G. pterosperma. The inset figures (4, 5, 6) show that in their 
fruits these three last-named species stand much nearer to 
one another than to G. ancyrocarpa. Bentham states that 
G, porphyroglo^sa has a pappus of numerous barbed awns 
but in my specimens from Alberga Creek I have only been 
able to find 4-7 awns. For (7. pterosperma Bentham gives 
*'8 to 10 very short awns’’; in Bobt. Brown’s type (kindly 
lent me by Mr. J. B. Tovey, officer in charge of the Victorian 
National Herbarium), I found 4-6 awns | mm. or less in 
length. 

G. multicauilis, (Turcz.) J. M. Black. Tarcoola (Dist. 
W; J. M. B.). Leaves rather broader, shorter, and less 
toothed than in the far-northern specimens, but the achenes 
are the same and the ray is white. 

G. erinacea, Steetz. Bentham (FI. Aust. iii., 502) says; 
achenes with 3-5 awns.” In very dry country such as our 
North-West or Far North (Port Augusta, Nilpena, Ooldea, 
Everard Bange, and Finke River, N.T.), or even as far south 
as Ardrossan, the number of awns is usually only 2, but the 
achene is easily distinguished from that of (7. cymhacantha^ 
because in the latter species the 2 awns are separate, strongly 
barbed, and placed at right angles to the compressed tuber- 
culate ffices of the achene, while in G. ennacea the 2 awns 
are united in a cup at the base, are very slightly barbed, and 
placed parallel to the compressed faces of the smooth achene. 
In a Benmark specimen I have found some achenes with as 
many as 8 awns, 2 of the normal broad awns being each 
replaced by 3 smaller awns. Specimens in the Tate Herbarium 
from Ideyaka have 8 or even 9 awns. The type (from Swan 
Biver) had 4 awns: ”aristis 4 subaequalibus achaenium 
laevissimum aequantibus obverse aculeatis” (Steetz in PI. 
Preiss. i., 424). Similar specimens with 4 or sometimes 3 awns 
united in a cup at the base are from Benmark, Lake Peri- 
gundi, and in the Tate Herbarium from the MacDonnell 
Bange, N.T., and the Barrow Bange, W.A. 

LeptorrhynchuB tetrachaetus, (Schlecht.) combin. nov. 
(L. pidchellus^ F. v. M., in Linn, xxv., 500, ann. 1852; 
Doratolepis tetrachaeta, Schlecht., in Linn, xx., 593, ann. 
1847). Nov. var, penicillatVrB. Variat pappi setis 1-3 supeme 
plumoso-penicillatis, pedunculi squamis infeme herbaceis in 
folia caulina transientibus. 

Marree, Leigh Creek, Tarcoola (J. M. B.); Strzeleoki 
Creek (Tate Herb.). This appears to be a dry-country form 
of the species. The pappus resembles closely that of Athriida 
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tenella. In some specimens botk tlie few female and the 
numerous bisexual flowers have oinly 1 pappus bristle. In 
outward appearance the variety can be distinguished from 
the type only by the scales of the peduncle, which are not 
wholly acarious, but herbaceous in the lower part, and thus 
pass gradually into the stem-leaves. 

Cratystylis conocephala, (F. v. M.) S. Moore. Eighty 
miles north of Renmark (J. B Cleland) 

Gephalipterum Drummondii, A. Gray. (Plate ii.) 
Tarcoola, Barton, Ooldea. A common plant along the Eaet- 
West Railway, covering considerable areas with its snow-white 
flower heads. Diels and Pritzel (Fragm. phyt. Aust. occid. 
615) divide this species as follows: — 

1. Forma minor capite universe 1-1*6 cm. diam., pappo 
exteriore deminuto. 

2. Forma major (typica autoris) capite universo 2‘5-5 cm. 
diam., pappo exteriore conspicuo. 

All the plants which I collected at the places above- 
mentioned were of the smaller form, but the type appears 
also to exist in our State, as I have specimens with the large 
compressed heads gathered by B. S. Jobson in 1918 at some 
station stated to be east of Ooldea. The difference in the 
scale or outer pappus in the two forms is easily discernible. 
In the type (fig. 1 of the plate) it is a small ovate ciliate 
membranous unilateral extension of the border of the achene; 
in the smaller form (fig. 2) it is very short, thick, fleshy, and 
so inconspicuous that it is rather difiB.cult to recognize. In 
the innermost sterile flowers of both forms it is quite obsolete. 
The scale is situated on the inner or posterior face of the 
achene. The hairs of the outer achenes are of two kinds, 
Tliose which occupy vertically the outer face of the achene 
are seen under the microscope to be twisted spirally (figs. 1, 
2, 3), but when moistened they often unroll from the base 
and show that each apparently simple hair consists of two 
hairs coiled round each other, loosely in the lower part and 
tightly towards the summit. These are distinct in character 
from the long intricate hairs which cover the inner face and 
sides of the achene and which are furnished with hooked barbs 
towards the end (figs. 1, 2, 4). The pappus proper, or inner 
pappus, consists of 3-6 erect bristles rising inside the very 
obtuse border which crowns the achene. These bristles are 
almost plumose in the upper part and penicillate at the 
summit. As the bristles fall off almost at a touch, even before 
the achene is ripe, it is evident that they serve no purpose 
except to protect the flower. The dispersal of the fruits is 
probably effected by animals, as the long flexuose hairs of 
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the acliene have small hooked branches near their extremities, 
and the hairs on the outer face have the faculty of coiling. 

Angianthus hrachy^agfuz , F. v. M. Ooldea, half-mile 
west of the siding and on the edge of the Nullarbor Plain 
(Dist. W; J. M. B.). My field note says: ^Tlant with 
prostrate stems and short ascending branches; leaves rather 
thick, compressed horizontally; compound heads conical, 
yellowish, the vertical rows of partial heads usually twisted 
spirally as flowering proceeds.’' In comparing this species 
with A. tomentosus, WendL, it should be noted that while 
tlie latter has 2 conduplicate and 2 inner flat sessile 
bracts to each partial head, A. hracJiypappus has 3 outer 
bracts, subherbaceous and rigid in the lower half and placed 
on the lower or outer side of the partial head, and 1 flat 
sessile hyaline bract, after which come the 2 lateral con- 
duplicate bracts and 2 inner clawed flat bracts, or 8 bracts 
in all to each partial head. The anthers have no tails. This 
species is recorded in Tate’s Flora only for his S district, and 
in these Trans, iv., 107 (1882), he gives the localities as 
Kanyaka, Wonoka, and Edeowie, but there is no specimen 
in the Tate Herbarium. In the Flora Australiensis the only 
locality given for South Australia is ‘‘North-West interior, 
MacDouall Stuart’s Expedition.” Tlie name does not appear 
in either of Mueller’s lists of the plants collected on that 
expedition, but the site was probably near the MacDonnell 
Ranges, N.T. Mueller (Report Babbage’s Expedition, 13) 
gives for this species the locality of Stuart Creek; D. Her- 
golt, collector. This creek is a little south-west of Lake Eyre 
and in Tate’s Dist. 0. 

GnepJiosis shirrophora^ Benth. Ooldea (Dist. W ; 
J. M. B.). 

Hehclirysum Lawrencdla^ F. v. M., var. Davenporttiy 
Benth. Specimens collected by me at Ooldea have ripe achenes 
distinctly beaked and varying from pubescent to scabrous 
with short stiff hairs, most of which wear off in time. The 
pappus bristles of the outer fertile flowers are forked, some- 
times twice, plumose from the base but merely barbellate 
towards the summit; those of the inner sterile flowers are 
similarly plumose and barbellate, but are not branched. 

//. Mellonamm, J. M. Black. East-West Railway, 407- 
mile Station, near Ooldea. The number of heads in the 
cluster varies from 4 to 12. 

Hehpternm roseum, (Hook.) Benth,, var. patens (Ewart), 
combin. nov. Yariat parvitate omnium partium plantae, 
caulibuB circiter 8 cm. longis, involucri bractearum intimarum 
laminis albis tantum 4-5 mm. longis ovatis potius quam 
lanceolatis. 
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Ooldea, July, 1920 (Mrs. Daisy Bates). Very different 
in appearance from the typical form, with long pink or white 
rays, so frequently cultivated in gardens. There are two 
similar specimens in the Tate Herbarium collected by B. 
Helms in the Fraser Range, W.A., October 4, 1891, and 
labelled Troedelii^ F* v. M., var. pitens, A. J. Ewart.’' 
In the Proc. Roy. Soc. Viet., xxii. (n.s.), part 1, 15 (1909), 
where the varietal name is published, the localities given 
are ‘'Mount Lyndhurst, M. Koch, No. 1644, 1899; Fraser 
Range, W.A., R. Helms, 1891." This plant differs from 
H, Troedelii in its glabrous character, the shape of the 
involucre and its radiating laminae, the greater number of 
flowers in the head, the more numerous pappus bristles, 
penicillate and golden at the summit and not united in a 
tube. In all these respects it agrees with H. roseum. It is 
probably the form of that species “capitulis parvis" men- 
tioned by Diels and Pritzel (Fragm. phyt. Aust. occid. 628) 
as having been collected on the Victoria Plains, W.A. They, 
also observe that H. roseum is very variable in si^ and 
colour of flowers. The varietal name is not appropriate in 
respect of H, roseum^ but it must be retained under art. 48 
of the Vienna rules. 

E. Eumholdtianumf (Gaudich.) DC. Ooldea (J. M, B.). 
First record for South Australia of this species, of which 
the tjrpe was gathered in Western Australia. It cannot be 
the closely allied species E. Emgii, F. v. M., described from 
specimens collect^ near Eucla, because our plant has 
pubescent achenes and only the outer involucral bracts are 
woolly. It is a handsome everlasting, the inner bracts having 
small obtuse golden radiating laminae. The number of 
flowers in the head is 12-14 and the pappus-bristles 14-16. 

E. Tietkensii, F. v. M. Eighty miles north of Ren- 
mark (J. B. Cleland). Flowers in head only 6-7; pappus- 
bristles 18-20. 

Senecio dryadenSy Sieb. The existence of this species in 
South Australia seems to be only an assumption. Bentham 
in the Flora Australiensis quotes in his list of localities: 
“South Australia. Loddon River, F. Mueller.** This river 
is of course in Victoria, and is situated more than 160 miles 
east of our border, as the crow flies. Mueller, in his 1st 
Census of Australian Plants (1882) gives S. austral is ^ A. 
Rich. (S. dryadens, Sieb.), for South Australia. In his Key 
to the system of Victorian plants (1887-8) he locates S. 
dryadeus in his SW District, which extends as far west as 
“the vicinity of the Glenelg River.” There is no mention of 
the species in any of Tate’s lists of South Australian plants 
until the year 1883, when in his “Additions to the Flora of 
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South Australia'' (Trans. Boy. Soc. S. Austr., vi., IIS') S. 
an St rails y A. Bich., is located “near the Glenelg Biver, 
F. V. i)/," Then in his Flora of Extra-tropioal South Aus- 
tralia S. dryadtm is quoted for the Mount Gambier District. 
It is well known that Mueller was in the habit, when a plant 
was found within 10 miles or so of the boundary of one State, 
of transferring it to the flora of the adjoining State, on the 
assumption that it would be found growing there also. 
There is no mention of the plant either in Tate's own ''list 
of unrecorded plants in the south-east part of this colony" 
(Trans, Boy. Soc. S. Austr., vi., 95-99, ann. 1883) or in 
Eckert's list of plants growing in South Australia between 
the Glenelg Biver and MacDonnell Bay (Proc. Aust. Ass. 
Adv. Sc., V., 410, ann. 1893). There is no specimen in the 
Tate Herbarium, nor have I seen one from any part of our 
State. Until a specimen is actually found it would therefore 
be safer to delete the species from the South Australian flora. 

FodoU'pis ca^nllarisy (Steetz) Diels. Tarcoola (J. M. B ). 
Flowers pure white, the inner ones with 2 of the corolla 
lobes more deeply cut than the other 3; the 5 arranged 
digitately on one side of the staminal tube. 

P. acuminata, B. Br. Gladstone (Dist. N; J. M. B.); 
Pinnaroo (Dist. M; from local public school). 

Wmtzw acibini'iiaUiy Steetz. (TF. corymhosa, Benth., 
non Wendl.) This handsome golden everlasting is common 
near Tarcoola and Ooldea. The laminae of all the involucral 
bracts are reflexed when the head is in full flower, with 
the exception of those of the innermost bracts, which are 
very short and uncoloured. Diels and Pritzel point out 
(Fragm. phyt. Aust. occid. 625, ann. 1904) that F. v. Mueller 
stated in the Zeitschrift des allgemeinen osterreichischen 
Apotheker-Vereins, vol. 50, p. 934 (1896), after examining 
Wendland's type in the Steetz Herbarium, thatTF. corymhosa, 
Wendl,, is really the plant described by Bentham as TF, nivea 
and is’quite distinct from TF. acuminata, Steetz, with which 
Bentham had confused it. Mueller thus confirms the correct- 
ness of Steetz's arrangement in the Plantae Preissianae. 
Maiden and Betche make the correction in their Census of 
New South Wales plants, but attribute the discovery to 
J, G. Luehmann. 

^Aster subulatus, Michx. Becorded on insufficient 
material as Erigeron canadensis, L., in these Trans., xxxv., 2 
^1910), xliii., 364 (1919). When fuller material was obtained 
it became evident that this identification was incorrect and 
specimens were sent to Kew with the result mentioned above. 
A North American plant with habitat from New Hampshire 
to Florida. It seems to have established itself in South 
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Australia, having been found at Renmark, Murray Bridge, 
Pompoota, and quite recently within the City of Adelaide, 
on wet ground along the north bank of the Torrens Lake, 
near the University boatshed, where it often reaches a height 
of nearly 2 m. The minute ligules of the corolla, which even 
at the time of flowering are no longer than the pappue, give 
it the appearance of an Erigeron, but the involucral bracts 
are in 4-6 rows. Also established in Victoria and Queens- 
land. Described in American floras as an annual, but often 
survives at least two years here. 


DESCRIPTION OF PLATES. 

Plate II. 

Salicornia pachystachya, n. sp. 1, stem and fruiting branches. 

2, budding spike. 3, summit of flowering perianth. 4, vertical 
section of perianth, showing pistil and 2 stamens. 5, fruiting 
^pike. 6, withered spikes, showing cavities after fruits have fallen. 
7, seed. 8, transverse section of seed; t, testa; epi, endopleura; 
rad, radicle; cot, cotyledons. 

Cephalipterum Dnmmondii, A. Gray. 1, outer flower (of 
the large headed typical form; drawn from a specimen collect^ 
by A. Oldfield at Champion Bay, W.A., and lent to me by Mr. 
Tovey, ofScer in charge of the Victorian National Herbarium); 
sQy the scale, or “outer pappus.” 2, a ripe achene, viewed from 
above and showing the thickened, obsolescent scale (sq) of the 
smaller form. 3, one of the “coiled hairs” (really 2 hairs coiled 
spirally round each other). 4, one of the long, flexuose, barbed 
hairs. ^ outer involucral bract. 6, inner spreading involucral 
bract. The complete plant and all the other figures except No. 1 
represent the small-headed form (forma minor of Diels and 
Pritzel). 

Plate III. 

Calandrinia disperma^ n. sp. 1, a flowering and fi'uiiing 
branchlet. 2, calyx spread open. 3., corolla spread open. 4, 
pistil. 6, ovary spread open. 6, vertical section of capsule. 7, 
embryo and albumen within the membranous endopleura ; e, 
embryo; alb, albumen. 8, embryo; radj radicle; cot, cotyledons, 

Plate IV. 

Calotis ancyroearpa, n. sp, 1, ray flower. 2, disk flower, 

3, ripe achene. 4, 6, 6, rme achenes of C. pUrosperma, R, Br,, 
<7. rmilticoniiis, (Turez.) J. M. Black, and C. porpJiyroqlossa, 
P. V, M., respectively. 
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Geological memoranda ^Second Contributions 


By Professor \Vai.ter IIowciun, F G S. 


Subjects 

1 Miniature Serpuline ‘'Atolls.” 

II. Pseudo-Cryptozoon Structure 

III. A Prehistoric Alluvial Fan of Exceptional Character 
at the Mouth of the Glen Osmond Gorge 

IV The Occurrence of Scoriaceous Boulders in the Ancient 
Gravels of the River Torrens. 

[Read May 12, 1921 ] 

Plates V. to VTT 

I Miniature Serpuline ‘Atolls 
PI ^ 

Professor L V. Pirsson, in the Text Book of Geology by 
Pirsson and Schucliert, has figured and briefly described 
\loc. cit.i Part I., p. 180, lig. 152] some small atoll-like 
formations that occur on the coasts of the Bermudas. The 
explanation given of the figure is as follows: — “Serpuline 
Atolls, Bermudas Islands. These structures, formed in 
shallow waters, may be a number of feet or yards in diameter 
and are locally called 'boilers.' ” 

Interesting examples of a similar kind occur on the 
ooa.sft, at Encounter Bay, South Australia. The littoral zone, 
at the locality mentioned, is very shallow and takes the form 
of a marine platform which extends a considerable distance 
seawards. This submerged shelf has been cut out by the 
waves in the Permo-carboniferous glacial till, while large"^ 
erratics, washed out from the latter, axe strewn along the 
beach and occur abundantly in shallow water of the sea 
margin.fi) The bay is largely landlocked, being sheltered 
by the outlying idets of Granite Island, Seal Rock, and 
Wright Island, as well as by the promonieries of Victor 
Harbo-ur, at the north-east angle, and Rosetta Head, at the 
south-west. 

(1) Howchin, "The Glacial (Permo-Carb.) Moraines of Rosetta 
Head and King Point,’' Boy. Roc. B Austr., \ol. xxxiv (1910), pis. 
vii. and viii. 
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On account of this protected position the tidal currents 
are very weak and are scarcely noticeable within the limits 
of the bay, while the fluctuations of the sea^ are largely 
controlled by the direction and force of the wind, the rise 
and fall of the sea at any time being limited to a few inches. 
These conditions are very favourable for the development of 
a littoral fauna, among which Serpidae make a prominent 
feature, forming a kind of miniature fringing reef, composed 
chiefly of the calcareous tubes of these annelids, with a 
tendency to assume circular outlines. 

Professor Pirsson offers no explanation as to the reason 
why the serpuline growths on the Bermudas coast take a 
circular form of growth, but, so far as the Encounter Bay 
examples are concerned, I think an explanation is possible 

The Permo-carboniferous till, which forme the cliffs and 
marine platform at Encounter Bay, consists chiefly of an 
argillaceous sand-rock that is easily acted upon by the sea, 
and yet is sufficiently coherent to form a definite floor. It 
extends inland throughout the Inman and Hindmarsh Valleys, 
across the Bald Hills watershed to the shores of Gulf St 
Vincent, yielding, in many places, excellent sections. Within 
the. body of this argillo-arenaceous till* in many places, there 
has been a segregation by some cementing agent that has 
taken the form of a thin layer, or shell, having a spherical 
outline. In weathering, this layer, being somewhat more 
resistent to change than the rest of the stone, protects the 
included portions, which thereby stand out in relief as 
rounded objects They can be seen in the cliffs of the River 
Inman, nearly opposite the 8-mile post, and are known, 
locally, as the ''pots and boilers," having the same popular 
name as the serpuline forms in the Bermudas. They also 
occur in the washouts, caused by small streams, in the sea 
cliffs between Port Elliot and Victor Harbour, where they 
were pointed out to me as "fossil pumpkins." 

There is scarcely an appreciable difference in the com- 
position of the material contained within the spherical shell 
as compared with the general matrix of the till. The nature 
of the cementing material which gives rise to this thin 
spherical crust was not critically examined, but it is probably 
of a ferro-silioeous kind, such as is often developed in 
concentric lines and as "iron balls” in argillaceous sediments. 
So far as observed, the size of these so-called "boilers" varies 
from about a foot to two feet iu diameter. 

There is little doubt that the serpulite rings that occur 
in the shallow water of the coast at Encounter Bay take their 
rise from this spherical structure which is developed in the 
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local till beds. Inland, where these objects are seen in section 
in the cliff faces, they exhibit a ring in relief. At Encounter 
Bay, the waves in cutting their way through the sandy till 
have truncated these spherical bodies, and as the outer and 
inner portions of the matrix are softer than the spher cal crust, 
the former are denuded, leaving the indurated investment 
as a circle in relief. 

This gives us the explanation desired. The hard and 
raised circles give better holding-support to the Rerpulae than 
the softer ground around, the annelids become attached to 
the stony circles, and from such a foundation build up their 
colonies, the calcareous ring offering a certain likeness, in a 
small way, to the coralline atolls, while the water, filling the 
depressed centres, gives the similitude to the central lagoon 
dn such islands. 

II. Pseudo-Crvptozoon Structure. 

liej, Howchin, '‘The Occurrence of the Genus Cryptozoon 
in the ( ?) Oambriiaii of Australia, ’’ Trans. Hoy. Soc. S. Austr., 
vol. xxxviii., 1914, pp. 1-10, pis. 1-5. 

At the Ordinary Meeting of the Society, held on April 11, 
1918, some rock specimens were exhibited by Mr. L. K. 
Ward, Government Geologist, that had been collected by 
Mr. Winton from the New Burra Mine.<2) The specimens 
were obtained in limestone and contained certain wavy and 
concentric structures that have, in some instances, a close 
resemblance to those of the supposed fossil known as 
Cryptozoon, I have recently visited the locality and now 
offer a few remarks on the nature of the specimens and the 
geological conditions under which they occur. 

The journey was made down the Burra Creek which 
takes its rise about a mile above Kooringa, but the proper 
watershed is in the ranges to the north of the township. The 
creek flows in a south-easterly direction and finds its outlet, 
when heavy rains occur, in the River Murray, at the Nor'- 
west Bend. The creek below Kooringa follows a moderately 
straight course and is heavily charged witli alluvial sedi- 
ments. A course was followed down the creek for nine miles. 
A series of whale-back limestone ridges follow the western 
side of the creek, with the main ranges visible beyond. The 
limestone belongs to the Brighton Series, while the eastern 
side of the creek consists of the underlying Tapley Hill 
banded slates. The strike of the beds is roughly parallel with 
the Burra Creek. A t about nine miles from Kooringa, the 

<a) Trans. Roy. Soc. S. Austr., voi. xlii., 1918, p. 
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beds are thrown to a position transversely to the former 
strike, causing the limestone to cross the creek, and it then 
follows the top of the range on the eastern side, in a return 
direction. The beds are, apparently, faulted and repeated 
along the strike. 

At the main angle of disturbance there is a great 
intrusion of quartz dykes and veins, and the limestone, which 
follows the eastern ridge, is extensively penetrated with a 
dark-coloured chert. The chert sometimes occurs in bands 
several inches in thickness, but, for the most part, in fine 
laminae, and follows the grain of the limestone, producing 
a finely-laminated cherty-calcareous rock. 

In the north-western angle of Section 3 (Hundred of 
Kooringa), the New East Burra Mine (late Utica) is situated. 
The lode occurs in the limestone and carries copper sulphides 
and carbonates thinly distributed through a gangue of calcite 
and barytes. On the western side of these workings the 
infiltration of silica, in the form of chert, follows the planes 
of bedding in a fine lamination, which is locally much 
contorted and is sometimes concentric in form, suggestive of 
Cryptozoon structure. A careful examination of the ground, 
however, leaves no room to doubt that this structure is of 
inorganic origin. The effects of the siliceous infiltration can 
be traced over a very wide area, from its occurrence in the 
form of parallel and straight lines ; gradually passing, first 
into a wavy modification of these lines, and then, in places, 
to a cyclical and concentric structure. These features occur 
both along, and for many yards across, the strike. 

In the case of Cryptozoon, the supposed organic struc- 
ture is quite distinct from the matrix, while in the case 
under review, the wavy structure is a feature of the rock- 
mass as a whole and can be explained by a process of 
metasomatism in which the limestone, along certain layers, 
has become altered to chert. The immediate cause of such 
a change can be explained as a consequence of the powerful 
local strains to which the bedding has been subjected by 
earth movements, and the introduction of silicated waters. 

At the Burra the same limestone shows lamjinated and 
imperfect concentric structures, but without the introduction 
of silica and with a less resemblance to Cryptozobn , Cherty 
inclusions are first noticed in the limestone, along the 
strike, about a mile to the south-eastward of Kooringa. (See 
Howchin, “Autoclastic, Intraformational, Enterolithic, and 
Desiccation Breccias and Conglomerates,'^ Rey, Soc. S. Austr., 
vol. xliv , pis. 17 and 18.) 
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III. A Pbehistoric Alluvial Pan of Exceptional 
C^RACTBR AT THE MoUTH OF THE GlEN OsMOND GoRGE. 

Pis. vi. and vii. 

The piedmonts on the western side of the Mount Lofty 
Ranges are deeply inoised by numerous short streams that 
are in a juvenile stage of development. These streams are 
mostly working on rather steep grades, and although the 
gathering ground is limited they exert considerable hydraulic 
force when in flood. The Adelaide Plains, which extend 
from the foot-hills to the sea, have been built up by alluviation 
brought down by these streams from the hills, and within a 
few miles from iiie base of the hills this transported material 
lias a thickness of 400 ft. Numerous bores on the plains 
show that the sediments vary from a fine unctuous clay to 
gravel of moderate size. At the exits of the numerous 
gullies alluvial fans spread out to a greater or less extent 
and are extended seawards along the principal channels 
formed by flood waters. These channels are very absorbent 
and the greater number of the streams finally disappear on 
the plains at a lower level. 

The Glen Osmond Gorge, which opens on to the plains 
at a distance of three and a half miles to the south-east of 
Adelaide, has been cut through a compact quartzite, 100 
ft. in thickness, with slaty rocks both above and below it. 
The stream which is responsible for the excavation of the 
gorge takes its rise on the scarp face of the foot-hills and is 
one of the minor creeks that drain the western side of the' 
ranges. It follows a line of faulting, with a downthrow on 
its left bank, and is confined for some distance in a narrow 
channel by the side of the main road. After skirting the 
old Glen Osmond quarries near the foot of the hills, it 
diverges from the road and follows its natural course 
within banks from 15 ft. to 20 ft. in depth. It crosses the 
Cross Roads^' near Glen Osmond; passes through tlie 
western portion of the public reserve (Ridge Park); crosses 
the Fullarton Road on the north side of Fisher Street; and 
continues, confined by small culverts, through Unley, Good- 
wood, and by a covered channel through the new Agricultural 
Show Grounds at Keswick, It is Scj during most of the 
year and is simply a channel for flood waters after heavy 
rains. The present size of the creek is out of all paroportion 
to the nature of the alluvial fan about to be described. 

The ground has a gentle slope, in the direction of the 
creek, from the mouth of the gorge to the Fullarton Road, 
a distance of about a mile. Within a restricted breadth, the 
land adjoining the creek is more or less strewn with angulaar 
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stones, varying in size from a few inches up to several feet 
in diameter. Near G-len Osmond, large villa residences and 
highly cultivated grounds have obscux^ the natural features, 
but wherever the ground exists in its natural condition large 
stones can be noted at the surface, usually strongly einbedd^ 
in the ground. The distribution of large stones follows, in 
the main, the direction of the creek channel, sometimes best 
developed on the one side and sometimes on the other. In 
the itidge Park, at Glen Osmond, on the western side of the 
park, there is a conspicuous group of about thirty examples, 
situated on the right bank of the creek, the largest stone 
measuring 3 ft. 6 in. in length. They can be seen on a newly 
laid out road, on the opposite side of the creek, and in 
paddocks towards Pollarton. 

The most important assemblage of these transported 
blocks occurs on the eastern side of thePullarton Road, a 
little south of Pisher Street, fully a mile from their source. 
They occur in great numbers, some of extraordinary size, on 
the grounds of Mr. Thomas Baulderstone and adjoining 
properties. The largest of these transported blocks measured 
9 ft. 6 in. long by 3 ft. 6 in. broad, and 2 ft. 9 in. above 
the ground. This stone probably weighs not less than 
six tons. Near the above is a large tabular mass giving 
the measurements 5 ft. 6 in. by 7 ft. embedded almost level 
with the surface of the ground Another measured 5 ft. long, 
4 ft. 6 in. wide, and 1 ft. 9 in out of the ground. Another, 
irregular in shape, measured 4 ft. 10 in. long, by 3 ft. 5 in. at 
greatest width, and 2 ft. 10 in. out of the ground In one 
part of Mr. Baulderstone’s paddock there is a group of eight 
quartzites, close together, each of which Mr. Baulderstone 
calculated would weigh something like five tons, and there 
are scores of quartzite blocks that equal 2 ft. or more in 
length. To relieve the ground of these obstructions to 
cultivation a hundred, or more, have been dragged to the 
side of the paddock and form a conspicuous line at the fence. 
(See plate vii.) Prom the stones of this paddock Mr. 
Baulderstone has built his house, outhouses, and enclosing 
walls, which exhibit stones of unusual size used for such 
purpose®. When this ground was open for selection, no one 
wanted it, as it was regarded as a quartzite outcrop, and 
was actually offered for sale as a possible quarry. The 
circumstances which gave rise to the distribution of such 
a large number of angular blocks of stone are evidently 
abnoarmal and require some geological explanation to account 
for their presence. Under 'certain circumstances ice agency 
might be credited with the transportation of such large stones, 
but such a view is not supported by any collateral evidences. 
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In reaching a conclusion the following facts have to bo 
considered : — 

(1) The deposit is not an alluvial fan in the ordinary 
acceptation of the term. A normal fan is built up by a 
succession of flood deposits of corresponding features as to 
strength of current and alluvial sediments, forming a suc- 
cession of fine and coarse sediments; but the Grlen Osmond 
alluviation, now under description, was unique, there was 
nothing like it before oar since in the geological history of the 
creek. The sections exposed m the banks of the creek exhibit 
the normal red clay, with occasional beds of sand or fine 
gravel, typical of lie Adelaide Plains, and in no case do 
large angular blocks of stone show in these sections. This is 
confirmed by well sinkings in the neighbourhood. Mr. 
Baulderstone sunk a well on the ground where the atones 
occur in gieat numbers, the first 60 ft. was in bluish and 
reddish clays followed by 10 ft of sand and gravel; no large 
stones were met with in sinking, nor was bed-rock reached. 
A well on the adjoining property gave a like result. 

(2) The stones consist of quartzites and slates, chiefly 
the former, and can be definitely identified with beds of a 
like character that outcrop in the Glen Osmond Gorge. 

(3) All the large stones are angular in outline and of 
indefinite shape, often partly broken on the bedding plane 
as though wrenched from their bed by strong force, 

(4) The stones lie in every possible position and are 
confusedly mixed. Sometimes a large mass of slate is seen 
wedged in between two quartzites. 

(5) The trail can be traced back from the Fullarton 
Hoad, following the general direction of the creek to the 
mouth of the gorge. Near the Fullarton Road it is about six 
chains wide. 

The only explanation that can be given, consistently 
with the evidence, is that of a torrential wash of extraordinary 
force. To carry such a body of stone, including many rocks 
of from three to six tons in weight, over a low gradient for 
a mile, seems an almost impossible task for such a small 
watercourse. The gathering ground is so limited, the rocks 
are of the hardest kind, and the stream must have spread 
out far beyond its ordinary banks. We must assume that a 
cloud-burst, of local extent, but of exceptional intensity, 
must have acted as the quarrying and transporting agent. 

It is seUf-evident that no such storm has occurred in 
our neighbourhood since its occupation by Europeans. Whilst 
ibis occtcrrence must be regarded as geologically ^"repent, it 



32 


must be referred to a time far anterior to all historical 
records. The quartzites show a deeply weathered and incised 
surface quite equal to the exposed outcrops seen m .sz7w, and 
are covered by lichens, and splitting by the action of the 
weather. Further, the wash now occupies a slight rise in the 
ground, the land sloping on either side, which would imply 
that the interval has been sufficiently long to permit of a 
lateral denudation that has brought the original water level 
above the surrounding ground 

* * X- 

Since the above was written I have received a letter from 
Mr. Baulderstone, under date April 29, 1921, to the following 
effect: — am writing you these few lines to let you know 
that my next door neighbour (Mr. Tonken) is having that 
stony paddock, adjoining mine, grubbed of stone ready for 
cultivation. His men are blasting all day and are smashing 
up all the largest stones, hut enough can he seen to make a 
very interesting exhibit to a geologist. They will probably 
finish turning the stones up to-day, so if you could come 
along, say to-day or to-morrow, you would be able to get a 
full view of about half an acre of the up-turned stones/^ 

I am glad that Mr. Baulderstone has a due appreciation 
of the scientific interest which attaches to these remarkable 
atones, so that whilst he has planted the area in which they 
occur with trees, he takes pains that none of the larger 
examples are disturbed. 

[Nate , — It has been suggested that the transport of these 
large atones might be due to a land-slide in the gully which 
dammed the water back and was followed by a bi'eak-away. 
This might be taken as a plausible alternative in accounting 
for their presence, but it has its difficulties. The rocks form- 
ing the sides of the gully are solid and stable. To effectively 
block the channel would require sufficient material not only 
to cover the floor of the valley, but to make an embankment 
on the opposite side. There is no evidence of such an occur- 
rence as having taken place either as a slide on the face of 
the cliffs, or remnants of the talus at lower levels,— W. H,] 

IV. The Occurbence op Scoriaceous Boclders in the 
Ancient Gravels op the River Torrens. 

Many years ago my attention was called to a clay pit 
situated between Mile End and Hindmarsh on account of 
some unusual features that had developed in working the pit. 
The day had been used for brickmaking for a number of 
years and had been worked down to a floor 20 ft. beJow the 
surface of the ground. At this denth the clav ceased and a 
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bed of sand and gravel was met with which varied in 
thickness from 4 ft. to 9 ft. On looking over the gravel I 
discovered a boulder, about 5 in. in length, which had an 
open vesicular structure, very similar to scoriaoeous lava 
Its presence under such circumstances seemed unaccjountable, 
so the specimen was laid aside with the hope that at some 
future time some evidence might be obtained that would 
throw light on its true nature and origin. 

My interest in the subject was revived when, in 1914, 
Mr F R Zieiz placed in my hands a similar water- worn 
stone which he and Mr Ridgway had obtained from the 
extensive gravel deposits at Findon, adjacent to the Grange 
Road, about four and a half miles from Adelaide. Sub- 
sequently, Mr Ridgway, who takes much interest in these 
gravels and their incidental contents, was successful in 
obtaining several additional examples of a like kind, the 
largest of which is a subglobular mass, rounded irregularly 
by river attrition, and measures 32 in. round the longer 
diameter and 25 in. round the lesser. Ln each instance the 
contemporaneity of these vesicular stones with the rest of 
the pebbles in the bed was evidenced by portions of the 
adjacent sand and small stones having become cemented to 
the exterior surface. 

The first impression was that these scoriaceous-looking 
stones were of volcanic origin, as in their general appearance 
they can scarcely be distinguished from such vesicular lava 
as occurs in volcanoes of the Mount Gambier and Mount 
Schank type. The latter localities are, however, too distant 
to give any probability of these stones having come from 
such a source. It seemed equally improbable that extrusions 
of lava existed in the hill regions that formed the hydro- 
graphic basin of the River Torrens. 

In pursuance of these enquiries it then became necessary 
to make thin sections for examination by the microscope, and 
also to submit the stones to chemical analysis. The microscope 
showed that fusion had taken place and that the vesicular 
structure arose from this cause, but whilst mineral glass was 
present, there was an absence of any further evidenbe of 
volcanic action of an incidental kind. There could also be 
detected in the transparent section minute grains of quartz 
(sand) which had not undergone fusion. Further, when ilie 
largest fragment obtained is examined by the naked sight, 
sm all pockets can be noted in the mass w'hich are quite 
distinct from the gas vesicles, and some of these contain 
earthy matter which must be regarded as portions of the 
original material which had not tmdergone fusion. 
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As the chemical composition of the ecoriaceous material 
was likely to afford some evidences that might be nsefnl for 
determination, a typical sample was placed in the hands of 
Mr. W. T. Chapman, Analyst and Assayer at the Adelaide 
School of Mines and Industries, who kindly undertook to 
analyse the specimen. The following is the result: — 


SiOa 71*48 

AlA 12*17 

FeA 1*73 

FeO 3*32 

MgO 2*02 

CaO 3*12 

Na,0 1*06 

K,0 -92 

Water at 100® 0. 1*45 

Water over 100® C 2*07 

TiO, *'^2 

MnO present 


99*86 


A vesicular rock, such as those found in the Findon 
gravels, if of volcanic origin, would probably represent an 
extrusive lava of basic composition, such as are commonly 
known as basalts, or allied forms. The chemical analysis, 
however, as shown above, does not suggest such a relationship. 
There is an excess of silica as compared with the basaltic 
group, as well as a low proportion of the ferro-magnesian 
elements, and also a low percentage of lime. This discordance 
in chemical composition, as well as the very high probability 
that there are no extrusive lavas in the country within 
hundreds of imiles^ of the place where the stones were found, 
practically negatives the idea of their volcanic origin, 

I venture to suggest that these scoriaceous stones have 
had their origin in bu^ fires. Some large tree stumps have 
been known to smoulder for weeks after a bush fire. A little 
alkaline material in the soil would assist the fusion of mineral 
substances, and the presence of organic matter in combustion, 
under superincumbent pressure, might yield the gas necessary 
for the formation of a vesicular structure, A termite’s nest 
in the soil at the base of a large tree, 'or within a hollow 
stump, might be favourable for the formation of stones of 
this kind. 

Other Localities , — Specimens of a simliar kind have 
turned up from other localities. Many years ago I received 
a stone of an open and cindery structure sen*b down from 
C^tral Australia, the sender being under the impression 
that it was a meteorite. Mr. A. Canning, late school teacher 



35 


at Paskeville, sent me a collection of stones for determination, 
gathered from the locality, among which was one of a similar 
vesicular structure. Still more recently Mr. A. N. Mackenzie 
sent down from Cooper Greek to the Adelaide Museum a 
large mass of fused earth, half a square yard in extent, 
which possessed the same characteristics as those obtained 
from the Findon gravel pits, but it possesses a more open 
texture and will float in water. The specimen was obtained 
at Kopperamanna Lake, in the Cooper Creek region. 


DESCRIPTION OF PLATES. 

Plate V. 

Photograph of a group of small at oil’* -like circles formed by 
t^erpulac. Encounter Bay, South Australia. 

Plate VI. 

View of a group of large transported stones, set in alluvium. 
Mr. Baulderstone’s paddock, near Fnllarton Road, looking north. 

Plate VII. 

View of another group, in linear position, looking east. 
Observe the numerous assemblage of somewhat smaller stones that 
have been dragged to the boundary fence in middle distance. Mr. 
Baulderstone’s paddock, near Pullarton Road. 

— ^The photographs, now reproduced, were taken before 
the planting of the ground as an orchard. 
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THE EXTERNAL CHARACTERS OF POUCH EMBRYOS OF 

Marsupials. 

NO. 2 .- notorygtes typhlors . 

By F. Wood Jones, D.Sc., F.Z.S., 

Professor of Anatomy in the University of Adelaide. 

[Read June 9, 1921,] 

For the specimen described here I am greatly indebted 
to the authorities of the Perth Museum. Unfortunately no 
details of its provenance are obtainable. In the Perth 



Notoryctes iypJdops. 

Right lateral viefw of embryo of 10 min. 

Museum, Mr. Glauert informs me, there are three examples 
of Notoryct€B^ All are females. Two belong to the recently 
described Western Australian form N. eauriniis (Tlios,), whilst 
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the third is the typical X. tj/pJilops (Stirling), from Central 
Australia. It appears certain that the embryo could not 
have belonged to either of the Western Australian specimens, 
but beyond that it seems impossible to determine its origin. 

The state of preservation of the specimen is not very 
good, and subsequent microscopical work would not appear 
to hold out very great promise, but considering the great 
rarity of embryos of JVotori/ctefi it is well to place on record 
the external characters of even a single embryo, and one, 
moreover, which lacks a history. 

The embryo measures 10 mm. trom the vertex to the 
most distal point of the flexed caudal extremity. 



Fig. 2. 

Notoryctes iyphlops. ^ 

Front view of the head to show the 
features of the rHinarium. 

The head is but little flexed on the trunk, but the caudal 
extremity is flexed in the pelvic, and, again, in the sacral 
region, so that the tip of the tail is brought beneath the chin. 

No trace of hair can be detected, nor are there any skin 
elevations or sensory papillae present- The eye is well marked 
'as a conspicuous patch of black pigment which -shows clearly 
beneath the covering epitrichium ; no trace of eyelids or 
accessory structures are visible. 

The external auditory meatus is situated somewhat far 
back, behind and below the eye spet; it is surrounded by a 
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definite raised margin which obviously represents the aborted 
structures involved in the formation of the pinna. 

The rhinarium consists of a blunt and pie-like snout at 
the extremity of which are two rounded narial apertures. 
Tlie nostrils are situated somewhat wide apart, and their 
circular orihces open immediately forwards. The narial mar- 
gins are complete, there being no lateral incisura. The 
thickening and slight prominence of the dorsal surface of the 




Plantar aspect ef 
left pes. 


rhinarium is doubtless the commencing formation of the rhinal 
^eld of the adult. 

month is elongated and slit-like. The margins of 
fee lips are separated over a considerable portion of their 
letogfe. Utere are in the specimen in its present condition 
me evhfene^ of the adaptation of the mouth to a nipple* The 
Ihefes are feort and stout, the free portion of the fore limb 
Vmag considerably longer than the corre^onding portion of' 
fee hind limb. 

The manus and pes are of peculiar interest. 

" In fee manus fee enormous, and early, specialization of 
, digits 3 and 4 is remarkable. It is to be noted that, although 
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the digital specialization Las proceeded so far, tlie manus lias 
not undergone the adult folding which makes the determin- 
ation of the different elements a matter of some little diffi- 
culty. It is well known that in his original communication 
(1891) Sir Edward Stirling designated the specialized digits 
as 4th and 5th, and assumed that the small digits were the 
1st, 2nd, and 3rd. In the extended description published in 
the same year this error was noted and corrected, and correct 
figures were published. Despite this, Lucas and Le Souef 
(1909) speak of ‘'the edge of the large triangular nail of the 
fifth digif being used for digging. 



Fig. 5. 

Notorycies typhlops. 

Left lateral view of the caudal region. 


In the embryo the 1st, 2nd, and 5th digits of £he manus 
are represented by mere tubercles. It is a very remarkable 
thing that the manus should attain one of its greatest 
peculiarities by what is essentially an opposition of the 1st 
and 2nd digits to the 3rd, 4th, and 5th, such as exists, for 
instance, in Fhascolarctos. 

The pes is short and spade-like, the digits ranged in ve^ 
primitive fashion, save that the 2nd is very slightly in 
advance of the 3rd. 

The tail, so far, presents none of its adult peculiarities. 
The external genitalia reveal to external examination only 
a raised cloacal margin from which protrudes k genital 
tubercle. No trace of a pouch rudiment, nor of an umbilical 
site are visible externally^ 
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Notes ow Some Western Australian chitons 
(POLYPLACOPHORA), WITH ADDITIONS TO THE FAUNA 
AND THE DESCRIPTION OF A NEW SPECIES OF 
RHYSSOPLAX. 

By Edwin Ashby, F.L S , IVi O U 
[Read May 12, 1921 ] 

Plate VTII. 

Visiting Western Australia in connection witli the Con- 
gre«;s of the Royal Australian Oiiiithologists’ Union, in 
October, 1920, I determined to take the opportunity of visit- 
ing Ellensbrook, in the south-west cornei ot that State, during 
the series of low tides at the end of the month. 

Dr. W. 6. Torr had done some excellent collecting at 
that locality at the end ol Becembei, 1910, obtaining single 
examples of two striking and new forms which he described 
under the names of I^vhnoehifon verconi^ and Toniciff 
hulUanm. It was in the hope of lefindiug these, and possibly 
adding further species to the fauna of the State, that we 
arranged this visit. Unfortunately a heavy westerly gale was 
blowing during the two days spent at Yallingup, and still 
heavier seas were coming in during the three days spent at 
Ellensbrook, entirely precluding any effective work being done 
at the latter locality. 

Tlie work of the two -days spent at Yallingup was carried 
out under great difficulties, and while the number of speci- 
mens taken was in consequence very limited, several foims of 
exceptional interest were seen ted, and amongst them the 
second known specimen of Dr. Torres Tonicia livlhanuR. Tho 
rocks are granitic and suited to the habits of chitons 

My warmest thanks are also due to my colleague, Mr 
it. Wilson, of Eden Hills, but for whose able assistance the 
results would have been much poorer. My stay in that 
State was prolonged till the next series of low tides, and 
Geraldton, 306 miles, by rail, north of Perth, and Dongarra, 
40 miles to the south of that place, were both visited and 
the reefs examined for chitons. Unfortunately the rocks in 
both localities are composed of solid limestone reefs, with 
' rough surfaces, unsuited to the habits of this group of mol- 
lusca, conse<||pt^tly very few species were secured, but amongst 
them, foHunaMy, were two specimens of a new BhyssoiAa.i 
which I propose to name Z?. Gemldtonenv$, after the locality 
where it was found. 
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As a result of tlie total collecting several species are 
added to the Western Australian fauna, the range of others 
greatly extended, and several outstanding problems solved. 
Altogether nineteen species were collected. 

My acknowledgments are due to Dr. Torr for the oppor- 
tunity of examining his types and the data attached thereto, 
and to Mr. L. Glauert, of the Western Australian Museum, 
for the loan of the type of Lucilina delecfa, Thiele, and 
otlier specimens. 

CaUocliiton platissa^ Gld. — One small specimen was 
secured at Yallingup. I have collected this shell in Kew 
South Wales, and from there to Western Australia, including 
Tasmania, and also have specimens from New Zealand, so 
probably it lias the widest range of any of our chitons. The 
specimen under consideration was adhering to a rock covered 
-wnth pink calcareous algae; evidently a case of colour pro- 
tection. 

Sfrnoehifon pomloniaUn, Ashby. — One specimen was 
taken at Dougarra, living on a stronger form of Posidonia 
than is met with in South Australia. It grew in a fairly 
sheltered situation inside the reef. The fhst record of the 
occurrence of this and the following species in the waters of 
the W'estern State is contained in my paper (Jour, and Proc. 
Boy. Soc. W. Austr., vol. vi., 1920). The present discovery 
extends its range for nearly 300 miles northwards. 

Stefiochiton cpmodocealisy Ashby. — One specimen was 
taken on a very fine form of Gpmodocea, growing in a shel- 
tered situation close to the harbour at Geraldton, thus 
extending its range for more than 300 miles northwards. 

li^ohnochiton torri, Ire. and May. — One taken at Yal- 
lingup ; Torr also recorded it from the same locality. 

Ischnocliiton virgatus^ Beeve. — I found this charming 
little Taehnoclnton fairly numerous at Ellensbrook; this is 
the first published record of its occurrence on the west coast 
of this State. 

IschnocJiifon ( H<iplopla,rJ resplendens. Bed, and Mat. — 
A nice series of this handsome chiton was obtained on the 
smooth granitic rocks at Yallingup. Although all were darker 
in colour than is typical they show the same minute sculpture 
and highly ornamental markings, consisting of blue spots 
and varied streaking, that is characteristic of the South 
Australian shell. They are evidently a larger race, measuring 
up to 30 X 17 mm. 

Ischnockiton (Heterozona) cariomst Pils, — I found it 
numerous on the granite rocks at Ellensbrook and Yallingup, 
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and also collected it on the limestone locks at Eottneat, Don- 
gara, and Geraldton. Heretofore it has not been recorded 
turner north than Rottnest Island. The northern specimens 
are'muoh lighter in colour than those from Yallingup, the 
ground-colour of both being pale '*Ochraceous-Buff^’ (Ridg- 
way's Colour Standards, pi. xv.), slightly flecked with darker 
streaks. The more southern shells are much more exten- 
sively thus flecked, which gives them a greyish look. The 
reddish form so common in South Australian waters is quite 
absent. The girdle is banded in a varying degree The 
sculpture differs slightly from the eastern shells, the longi- 
tudinal ribbing of the pleural area is less regular, and the 
nodules of the lateral area are coarser and suggest often two 
nodulose, radiating ribs. Should it be desired to distinguish 
this western variety, I suggest that it be known as var 
occidentalism 

Oallistochiton meridionalis^ Ashby. — This shell was fairly 
numerous at Yallingup. It was taken by Torr, in 1910, at 
the same spot, and recorded by him under the name of C 
antiqnus, Reeve (Trans. Roy. Soc. S. Austr , xxxv., 1911, 
p, 98). 

Plaxiphora alhida, Blain. — I collected these on limestone 
rocks both at Cottesloe and Dongarra, in positions exposed to 
the full force of the waves. Dr. Thiele (Faun. Sudwest 
Austr., III., 1911, p. 402) records the same shell from Cottesloe 
under the name of P. cdhida, and I saw in the Western Aus- 
tralian Museum a specimen from that locality so labelled by 
Dr. Thiele. This form is not the heavily wrinkled one that 
used to be known by Australian collectors as P. petholata. 
Sow., but in most cases it corresponds with the non-wrinkled 
shell we used to recognize as P. glavca^ Quoy and Gaim 

Dr. Torr (in Zoc. cit., p. 99) identifies this shell as P 
costata, Blain., and writes as follows: — “Mr. Iredale says, 
‘Blainville's costatus is easily recognizable as the species I 
have noted as glauca, Q. et G.' He agrees witli Dr. Tliiele, 
in his Revision des Systems der Chitonen, in placing P. 
petholata, Sow., as alhida of Blainville, and Pm glauca, 
Q, et G., as costatus^ Blain." 

Up to* the present I have with some misgivings been 
following the course adopted by Dr. Torr. I now have a 
translation of Dr. Thiele's work before me. In it he savs, 
referring to Blain ville's type of Chiton costatm, which he 
had before him, that it is “probably the one najned Placriphora 
petholata by Sowerby (1840) ; as Blainville' s names were pub- 
lished in 1825, P. costata is certainly older." He then 
describes tiie sculpture as follows .—“The central areas have 
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at both bides a radial rib above wliicli more or less vertical 
zig-zag stiiae are visible.” He adds that Blainville’s shell 
“is said to have come from King George Sound.” He goes 
on to give the result of his examination of the type of Chiton 
<dhidus, Blain,, ''which originated from King Island, south 
of Australia.” His reference to the sculpture is as follows: — 
‘'A definite radial rib is not in evidence, only a blunt ridge, 
having at one place, in the front, a few zig-zag indentations,” 
and adds, "I was unable to examine the original of 
phora glanca, Quoy and Gaim., from Tasmania; according 
to the drawings it would be possible to class it with the last- 
named species, though the colour is somewhat different.” 
Without going into the question as to how the mistake 
occurred, it is quite evident that the words quoted from Dr, 
Torres paper transpose Dr. Thiele's statement, and the shell 
that has been referred to by Torr and quoted by Hedley (in 
Jour. Roy. Soc. W. Austr., vol. i,, 1914-15, p. 23) as 
eostata, Blain., must in future be designated P. olhida^ 
Blain. 

Tlie shells collected by myself at Cottesloe and Dongarra 
vary considerably; all but one show a single diagonal rib 
and some are quite free from wrinkling or notching, but 
others show a slight wrinkling, and one, if held in a certain 
light, shows distinct raising of the posterior margin of the 
central valves, suggesting a second diagonal rib so common 
in the strongly sculptur^ specimens of P. petholata, Sow., 
which equals P. co$tata, Blain, 

The limit of the present paper prevents the discussion 
being carried further. Either we have been confusing three 
species and one sub-species under the name of P. petholata. 
Sow., and P. glauca, Quoy and Gaim., or these three forms 
are referable to one very variable species and possibly one sub- 
species, viz.y P. conspersay Ad. and Ang. 

Kopionella matthewsiy Ire. — Three specimens of this in- 
teresting shell were found at Yallingup. All show similar 
"oar-headed spicules” to the South Australian form which 
was fully described in my paper (Trans. Roy. Soc. S. Austr,, 
vol. xliii., 1919), and a like slight cleft in the girdle behind 
the tail valve. 

The writer has now found members of this genus from 
eastern Tasmania to the west coast of Western Australia, 
and in every specimen the strange "oar-headed spicules” are 
present. jUI specimens I have collected, even when separated 
by more than a thousand miles, are invariably furnish^ witib 
the^ spicules. 
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No. 1 specimen, measuring 9x6 mm., is similar in 
method of sculpture to the shells from Marino, in South Aus- 
tralia, and shows the coarsely pustulose radial ribs in the 
lateral areas, which is so marked a feature in that form 

The tail valve, although thickened at its posterior inai- 
gin, is not as distinctly upturned. 

Nos. 2 and 3 are quite distinct in sculpture; they 
measure, respectively, 14x9 and 13*5x6 mm. The last- 
named, it will be seen, is long and narrow; quite an unusual 
form for members of this genus. 

The lateral areas in these two are almost smooth, with 
the exception of the second valve, which in specimen No. 2 
gives some evidence of diagonal ribs; in No. 3 a few large 
nodules are present. 

These two specimens suggested affinities with Torr's 
Flaxi'phora hedleyi, and so I took the earliest opportunity of 
visiting the Doctor, who, with his usual kindness, allowed me 
to make careful examination of his types. I find that the 
shells I have called 2 and 3 are undoubtedly his species, 
designated under the name Plaxiphora hedleyi (Trans. Roy. 
Soc. g. Austr., vol. xxxv., 1911, p. 103). I also find that 
Dr. Torr’s Plaayiphora zebra, described in the same paper 
(p. 106) from a single median valve, is similar in sculpture 
to my specimen No. 1, and corresponds with the South Aus- 
tralian shell known as K. matthew$i, Ire. Prior to 1910 
Australian collectors used to refer to this shell as Plaxiphora 
compersa. Ad. and Ang. In June of that year Iredale 
described it under the name of P. matihemi. 

Seeing that Dr. Torr's paper was read in October, 1911, 
his P, zebra becomes a synonjrm of Iredale^s shell. Although 
it is possible that there is only one very variable species in 
the waters of gouth Australia and Western Australia, whicli 
the finding of these three shells, above described, in the same 
hole at the same time, rather supports, I prefer for the present 
to retain Torres name as hedleyi, as a sub-species of KopiorieJla 
maithewn, Ire., and represented by the forms I have herein 
described as Nos. 2 and 3, with almost smooth lateral areas. 
The delicate and remarkable * 'oar-head spicules,'' which sug- 
gested to me the name of the genus, were no doubt removed 
from Torr's specimen in rough handling iu the cleaning. 

The tail valve, as shown in Torr's fig. 2e, is a little mis- 
leading, the part of that valve behind the mucro is really 
the thickened ^ge of the upturned portion; neither is the 
slight indentation of the girdle behind the mucro indicated 
in his fig. 2a. 
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Acanthochiton kimherl^ Torr. — I am glad to be able to 
add this somewhat rare Acanthocliiton to the fauna of Wes- 
tern Australia. Two specimens in an excellent state of pre- 
servation were secured at Yallingup; they show none of the 
erosion which so often mars the shells of this species. The 
nearest locality from which this species has heretofore been 
taken is St. Francis Island, in South Australia, so that the 
extension of its range to the west coast of Western Australia 
is very interesting. 

Acanthochiton ( N oto^ax) mh~viridis^ Torr. — This inter- 
esting shell was described by Torr (loc, citj from specimens 
taken by himself at Albany, on the south coast. We have 
now taken it on the west coast, at Yallingup ; the onlv pre- 
vious specimens known were those taken by Torr at Albany 

Bhyssoflax torrianm^ Hed. and Hull. — A nice series 
were taken at Yallingup, where Dr. Torr also took it in 1910. 

Onithochiton scholvieni, Thiele. — This large Onithochiton 
was common on the face of the exposed reef at Dongarra, 
making it difficult to get with the surf breaking over them; 
it adhered very tightly to the hollows in the fretted limestone 
reef. I believe it has not before been recorded further north 
than the neighbourhood of Perth. 

Liolo'phuira georgiana, Quoy and Gaim. — This species was 
very common on the rocks that were fully exposed at low 
tide at Ellensbrook, Yallingup, Cottesloe, and Dongarra. The 
larger specimens were always more or less eroded. Small 
specimens, on the other hand, are beautifully sculptured. 

On examining Torres type of Blaxiyhora 'puBtuloBa, 
described from one median valve only (loc. cit., p. 107), the 
presence of “eyes*’ in the lateral areas was at once apparent, 
and suggested its true nature. On comparing it with a well- 
preserved example of similar age of L. georgUma, its identity 
with it was evident; Torr’s example is probably valve No. 5 
of that species. 

Had Dr. Torr seen the whole shell the mistake, of course, 
would never have occurred. The accident is not without its 
compensating features, for I believe no recent first-class figure 
exists of this shell, so Torr’s excellent drawing of the median 
valve (loc, cit,, pi. xxv,, fig. 7) under the name Plaxiyhora 
pmtidosa will always be of use to collectors. 

Oryto'plax striatns, Lamark. — One specimen only from 
the east side of Rottnest Island. The only other record of 
this common eastern species is that given by Dr. Tort, 'who 
took it at Hopetoun and Yallingup. 
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Crijftoflat liartmeyeri, Thkle. — One specimen taken at 
Yallingup and measuring 12 mm. long was quite new to me. 
Tt does not fully agree witli Dr. Thiele’s figure accompanying 
his description of the foregoing species (Faun. Sudwest Ausir., 
III., 1911, p. 405, pi. 6, f. 11-17, Shark Bay). The scuilpture 
is more bead-like and the spicules on the girdle are widely 
spaced and short and thick, quite different from the thickly- 
set, hair-like spicules of (J, giimii, Reeve, or the massed, coarse, 
curved spicules of <7. stnatus, Lamark. As Dr. Tliielo’s 
specimen was fully three times the size, the bead-like character 
may have been somewhat impaired. The examination ol 
more material may alter this determination, but, for the pre- 
sent, I propose to refer the species under review to Dr. Thiele’s 
species, 

Tonicia huUiana, Torr. — This very distinct species has 
heretofore only been represented by the type specimen, a well- 
preserved adult shell, collected by Dr. Torr, at Ellensbrook, 
and described by him (loc, cit,, p 104, pi. 25, f, 4). It was 
my fortune to find a single specimen of this hitherto unique 
chiton, measuring, dry, 6’5 x barely 4 mm. It was quite new 
to me, being apparently smooth and of a delicate pink colour ; 
a few eyes were then noticed in the lateral areas and end 
valves, and I, at first, thought it must be referred to Dr. 
Torr’s shell, but on turning up the description and figure I 
found that the sculptural characters figured and described 
by him were absent, and that almost the only feature present 
in mine was quite distinct from his, and concluded that, while 
it certainly was a Tonicia, or rather that division thereof 
known as Lucilina, with posterior mucro, it must be an un- 
described form. Later Dr. Torr, with his usual kindness, 
forwarded me his type of (Tonicfia) Lucilina hvMana, when 
I discovered that he had overlooked the juvenile features, 
which consist of a number of pits in the pleural area imme- 
diately abutting on the anterior margin of the lateral areas, 
high up on the back. The type has about seven of these 
clearly visible on most of the valves, if held at the right angle 
of light. Both specimens are carinated, and I think the 
statement in the description, “Back rounded, side slopes 
curved,^’ may therefore be a little misleading. The sculpture 
of the adult form, correctly described by Torr as “concentric 
growth-lines running frqm lateral into pleural and dorsal 
areas,” and the “5 or 6 irregular flattened ribs’f in the lateral 
areas, are absent in the juvenile form, although there is a sug- 
gestion that these forms of sculpture are about to commence. 
We have therefore in this species a very excellent example of 
the wide difference that exists between the sculpture of 
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juvenile chitons and their adult form, a fact I have pointed 
out in several of my papers. In this case the juvenile method 
of sculpture is dropped immediately the adult characters hepdn 
to appear. 

Lucllinc. delectCy Thiele (Faun. Sudwest Austr., IIL, 1911, 
p. 397). — While T did not myself take a specimen of this shell, 
through the kindness of Mr. L. Glauert, of the Western Aus- 
tralian Museum, I have had the opportunity of comparing 
specimens '^obtained on pearl-shelP’ from Shark Bay with 
Dr. Thiele's type, which is in the Western Australian 
Museum, and I find them the same species. As Dr, Thiele 
does not figure the shell, I include one in the plate accom- 
panying this paper. 

I am indebted to Mr, Nils. H. J. Odhner for a specimen 
of the shell collected by Dr, E. Mjoberg, of the Swedish 
Scientific Expedition, 1910-1913, and identified and recorded 
in Kun. Sve. Vet. Hand. Band. 52, No. 16, p. 12, as Tonicia 
truncaia, Sow., from Broome. I find this shell agrees with 
Dr, Thiele's species. I have been unable to see compared 
specimens of Sowerby's shell or of Beeves’ T. picta, now 
Lucilina shirleyi, Ire., but Pilsbry’s drawing of this latter 
shows decided differences between that and Thiele's shell; 
on the other hand, Pilsbry's drawing of Sowerby's T. truncata 
will fit equally the Broome and the Shark Bay shells — in both 
the girdle encroaches on the valves, which is said not to be 
the case in T. picta, Heeve. 

For the present I am not able to decide the question as 
to whether Dr. Thiele's L, delecta is the same as Sowerby's 
T- truncata, or whether the identification of the shell obtained 
by Dr. Mjoberg, at Broome, as such, is incorrect; it is quite 
certain that one or the other name must be withdrawn from 
our Australian list. 

Bhyssoplax geraldtonensis, n. sp. 

Two specimens, one adult and the other juvenile, were 
obtained on the reef, Back Beach, Geraldton, November 7, 
1920. 

General appearance. — Shell strongly carinated, side 
slopes steep, slightly rounded, lateral areas much raised and 
bi-ribbed, pleural areas longitudinally grooved, general colour 
dirty ivory-white mottled with pale brown, polished surface, 
girdle banded. 

Anterior valve. — The apex and nearly half the valve 
smooth, the rest radially ribbed, which ribs are broken with 
concentric grooving. I counted eighteen ribs. 
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Poiifenor valve — Mucro sliglitly posterior and inucli 
raised, doi*sal area broad and smooth, anterior portion longfi- 
iudinally ribbed, similarly to the pleural areas in the median 
valves Posterior portion of valve margined by a raised, 
nodulose rib, the poition of valve immediately behind the 
inucro smooth, poslerioi poition decorated by radial ribs 
broken into two or three nodules by deep concent) ic sulci, 
the posterior poition of valve slightly recuived. 

Median valve, — Doisal aiea slightly beaked, bioad and 
smooth, lateral areas much raised, composed oC two rather 
flattened, nodulose libs separated by a broad groove; in 
valve 2 there is slight evidence of two of these grooves 
Pleural area broken into fiat, longitudinal ribs, sepapled by 
deep grooves, those next the dorsal area only traversing pari 
of the area I counted ten of these grooves in some valves 
Girdle. — Clothed with highly-polished, fiattish, pebble- 
like scales, with rounded apices. There is no sign of fluting 
or libbing on these scales, but under a high power there is 
some evidence of parallel scratching 

Meaf^iirements. — The dry specimen lueasiues 20 x 11 niiii. 
II ah Hat. — On the underside of loose limestones buried 
deeply in sand, in holes in the solid limestone reef ai 
Geraldton 

JwenUe shell. — Measuring 9x5 mm., three longitudinal 
grooves are present in the pleural area, the nodulose character 
of the lateral areas is only m evidence in the outer half. A 
juvenile shell of half this size will therefore have unsculptured 
pleural and lateral areas, but the latter area will be distinctly 
raised. The anterior valve is practically witliout sculpture, 
with the exception of the very fine decussate pattern that 
covers the whole shell, probably due to the megalopores. 

Coin prisons. — While at first sight this shell, with its 
polished ivory-like appearance, seems very different from li 
tricostalis, Pils., its method of sculpture approaches that form. 
The ribs in the pleural area are less raised and further apart 
than is the case in that species, and suggest weather-hoarding 
rather than the narrow well-raised ribs, separated by deep 
grooves of B. tricostalis. The lateral areas are divided into 
two ribs, instead of three, and the nodules are more rounded 
and flatter. The scales, both in shape and lack of grooving, 
are of a different character. B. vercoms, Torr and Ashby, 
which is somewhat kindred in sculpture, has erect, pointed 
scales, of the same type as B. jacksonensisy Ashby. Then, 
again, the habit of this species in adhering to the underside of 
limestone rocks buried deeply in sand is very distinct from 
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JR. tricoitalis^ which loves the exposed sided of clean hard 
rocks. 

In conclusion . — It will be seen by the foregoing that the 
following must be added to the Western Australian fauna : — 
Acantliochifon kimheri, Torr; Kopioriella watfhew<ii. Ire.; 
and Rliiisso]}ht7 {/eraldtonenais, Ashby. That the following 
must be removed from that list, viz.: — Plaiipliora hedleyu 
Torr, which become a subspecies of Kopionella niatthewsi, 
Ire. ; Plcuipliora zehra^ Torr, becomes a synonym of the same 
species; and Flaaiphorn pusfulosa, Torr, becomes a synonym 
of L'lolophum georgiana, Quoy and Gaim. Planphoa 
costafa, Blain., is replaced by Plaripho^u alhida, Blain. ; 
Lucilinu delecta, Thiele, either is replaced by Tonicia trim- 
cata, Sow., or the record of the occurrence of that shell at 
Broome, quoted in my paper (Trans. Eoy. Soc. S. Austr., vol. 
xliv., 1920, p. 291), collected by Dr. Mjoberg, must be altered 
to Lucilina delecta, Thiele. 

One other correction must be made. Dr, Torr (loc. cif., 
p. 98) records the occurrence of Chiton eu.optanda, Bednall, 
on the strength of ‘^one anterior valve and one median valve, 
were taken from 20 fathoms in Geographe Bay.’' 

Through the kindness of Dr. Torr I have had the oppor- 
tunity of examining these valves, and find that the anterior 
valve has ^^eyes" and is possibly a worn valve of Lucilina 
hulliana, Toit, and the median valve cannot be identified with 
G. eocoptanda ; the most that can be said is, that if the char- 
acteristic sculptural features of that shell w^ere ever present 
they have been so worn off as to make determination impos- 
sible. The colour approximates very closely to ejopfanda. 


DtESOElPTiON OF PLATE VIII. 

Fig. 1. Ithyssopla:c geraldtoticnsis, Ashby, xoj. 

,, 2a. Tonicia (Lucilina} delecta, Thiele, posterior valve, x6, 
,, 26. ,, ,, ,, ,, median valve, x6. 

,, 2r. „ ,, ,, ,, anterior valve, x6. 
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On Australian coleoptera of the Family 
Malacodermidae. 

By Arthur M. Lea, F E.S. 

(Contrzhfttion from the South Australian Museum,) 
[Head June 9, 1921 ] 

The Malacodermidae of Australia were revised by me in 
1909,(1) since when comparatively few species have been 
named; but great attentio-n having recently been paid to 
the family, and the Blackburn collection containing many 
novelties, many more species can now be added. 

Metriorrhynchus rhipidius, W. S. Mad. 

A specimen, from the Victorian Alps, may represent 
another variety of this species, its rostrum is long, although 
rather less than the average length of the species; but its 
prothorax appears to be five-areolate in an unusual way: 
from the central areolet three costae connect with the apex 
(the two side ones are not very distinct from above, but are 
distinct from the sides), so that there are two small medio- 
frontal areolets, a fairly large central one, and a very large 
one on each side ; each of the lateral ones has a feeble trans- 
verse elevation across part of its middle, but, as it is not in 
the form of a distinct costa joined to the others, the pro- 
thorax cannot be regarded as seven-areolate. In all un- 
doubted specimens of M. rhipidius that I have examined the 
prothorax is distinctly seven-areolate. The specimen may be 
an individual aberration, of which so many occur in the 
genus. 

Metriorrhynchus eoliatus, Mad. 

There were two specimens standing in the Macleay 
Museum as types of this species, and they agree exactly in 
colour, but only one agrees in structure with the description ; 
it is a male. The other is a female, but certainly not of the 
same species, its rostrum being much longer and thinner, and 
prothorax of a very different shape; I have described it as 
M, insigmcornis, 

Metriorbhynchus serraticornis, Mad. 

Two females, from Cairns, probably belong to this species, 
but have the hind femora, tibiae and tarsi, middle tibiae, 

Lea, Trans. Ett. Soc. Lond., 1909, pp. 45-251. 
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tarsi, and lialf of tlie femora blackisli, and the bcutelluni 
infuscated. 

Metriorrhynchus fumosus, Mad. 

Seven specimens, from Cairns, agree with the types of 
this species, they are opaque-black, to the naked eye (owing 
to pubescence) appearing a smoky-brown, the antennae are 
strongly serrated in both sexes, and the scutellum is some- 
what narrowed posteriorly, with its end truncated ; the length 
varies from 5 to 9 mm. Tlie female differs from JI, opacm, 
of which only a female is known, in the more strongly serrated 
antennae, prothorax almost parallel-sided and shorter, and 
in the scutellum, that of opaciis being emarginate at the apex, 
with the ends conspicuously produced. 

Metriorrhynchus centralis, Mad. 

The types of this species aie females; in general appear- 
ance they are extremely close to the types of J/. elongaius, 
but differ in the central areolet of tlxe protliorax, on M. 
centraliB it is terminated fully one-third from the apex of 
the prothorax, on elongatus it extends much nearer to the 
apex. Two males, from Cairns, that probably belong to 
centralis^ differ from the types in being somewhat smaller and 
narrower, antennae and legs longer, the former more strongly 
serrated, the prothorax less transverse, and in the abdomen. 

Metriorrhynchus gracilis, Lea 

On this species the front margin of the prothorax is 
thickened, with a row of punctures almost dividing it into 
two parallel parts. A second specimen agrees with the type 
in having the four front areolets of the prothorax ill-defined ; 
but on two males they are sharply defined, their connecting 
costae being distinct to the hind part of the apical thicken- 
ing; one of these males has the black tips to the elytra rather 
larger than on the others, although they are still rather small 
and oblique. 

Metriorrhynchus atricornis, Lea. 

A specimen, from Cairns, probably belongs to this species, 
but has the scutellum black, and extreme base of elytra fiavous ; 
the sides of its prothorax near the base are suddenly incurved, 
but the angles themselves are mudi as on the typical form; 
the difference is probably due to contraction in drying. In 
my table, <2) owing to the dytra not being entirely dark, it 
would be associai^ with M* but that species has 

the pale basal portion larger (distinct to the naked eye), and 
prothorax with five, instead of three, areolets. 

(a) Lea, Trans. Ent. Soc. Lend., 1909, p, 51. 
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Methiorehynchus heterodoxxjs, Lea. 

A specimen, from tlie Dividing Range in Victoria, 
appears to represent a variety of this species, its elytra have 
more of the tips red than on the type, but the pale parts of 
the sides are narrower and terminate before the base, instead 
of being somewhat dilated on the shoulders, the sides of the 
prothorax are narrowed in the middle, the true second joint 
of the antennae is concealed from above, and the third is 
even shorter than on the type. In the original description 
by a misprint, the first joint of the antennae was made to read 
‘^as long as wide md almost concealed^’, the reading should 
have been almost concealed. 

Metriobrhynchus occidentalis, Blackb 
*1/. dihconiger^ Lea, var. 

The type and only specimen of this species known to 
Blackburn is now in the British Museum, but several speci- 
mens, from the Mallee District of Victoria, agree perfectly 
with the description. 

Two males, from Hobart, appear to represent a variety 
of it, they have the black mark of the elytra at its widest 
almost extending to the middle of each elytron, and continued 
from the scutellum to slightly nearer the apex than on the 
typical form; these specimens agree with the description of 
ifir. discmiger, consequently the latter name must be regarded 
as a varietal one only. 

Metriorrhynchtjs eremitus, Blackb 

Tliree specimens, from Eden (New South Wales), differ 
from the typical form of this species in having the pale portion 
of the elytra confined to the tips, and of the prothorax to the 
sides. 

Metbiorrhynchus melaspis, Boiirg. 

This species was described as 8-9 mm in lengtli, with 
the abdomen and tibiae entirely pale, and the apex of the 
labrum and the palpi black. There are numerous specimens 
in the Museum from the Northern Territory (Mary Rivei 
and Darwin) that appear to belong to the species, but have 
the labrum entirely pale, and palpi either entirely pale, or 
partly infuscated; they measure 8-10 mm. in length. The 
antennae are strongly serrated in the male, with some of the 
joints subpectinate ; in the female they are less strongly 
serrated. 


0) By a clerical error in ray tabic the abdomen was noted as 
■^^partly” pallid. 



53 


Some specimens, from Queensland (Coen River and Cook- 
town) and North-western Australia (King Sound), are con- 
siderably larger (up to 15 mm.), and have the tips of the 
tibiae, lab rum (wholly or in part) and palpi blackish, with 
the knees infuscated or not. 

Metriorrhynchtjs cancellatus, Lea. 

A female of this species, fromGosford (New South Wales), 
has the antennae much less strongly serrated than in the male, 
and the third joint of antennae no longer than the fourth. 

Metriorrhynchxjs diminutivus. Lea, 

Two females, from Cairns, probably belong to this species, 
they differ from the description in having the dark parts black 
instead of blackish-brown, the scutellum no paler than the 
elytra, and the antennae, except the minute second joint, 
entirely dark. 

Metriorrhynchtts ramosus. Lea. 

Two males, from Mount Tambourine, probably belong to 
this species, but differ from the type in having the antennal 
rami shorter, and rather less of the elytra black. 

Metriorrhynchxjs parvoniger, n. sp. * 

cf . Sooty-black. 

Head irregularly concave between eyes, muzzle very short. 
Antennae rather long and feebly serrated, third joint the 
length of fifth and slightly wider, but at apex no narrower 
than fourth, slightly longer than the apical width, the others 
all distinctly longer than wide, after the sixth decreasing in 
width, and after the eighth in length • also, but eleventh 
slightly longer than tenth. Prothorax small, seven-areolate, 
apical costae sharply defined and rather long, front angles 
almost rectangular, hind ones acutely produced, sides angu- 
larly diminishing to middle. Scutellum obtusely bilobed at 
apex. Elj/tra with single rows of large, transversely-oblong 
punctures, close to base a few doubled. Length (d, 9)> 
5*5-6 mm. 

9 . Differs in having antennae shorter, tliinner, and even 
more feebly serrated, and in the abdomen. 

Hah. — Queensland: Cairns district (E. Allen and A. M. 
Lea). Type, T. 11810. 

On each elytron almost throughout there are but five 
rows of punctures, about the tips they are less angular than 
elsewhere, and close to the base a few of the punctures in 
the second and third rows are doubled. The female, taken 
in cop. with the type, has the sides of the protliorax obscurely 



diluted with red. The variation in colour of the prothorax 
would distribute the specimens, in my table ; the female 
with it bicolorous would go with 11. coenOrW^Sy which has tlie 
elytral margins pale, and the others with 31. im^igni^ennis, 
which is a consistently larger Tasmanian species, with some- 
what different antennae, and shining elytra. At first glance 
it resembles 3f . fumosus and T. afer, the former has elytral 
punctures in double series, the latter differs in generic features. 

VaT\{ ?) A female, also from Cairns, possibly belongs to 
this species, but has the third to tenth joints of antennae 
strongly serrated (subpectinate), its colours are as in the type 
female, except that each shoulder is obscurely diluted with 
red. Probably, however, it represents a new species. 

Metriorrhynchus mimicus, n. sp 

(S . Black, tips of elytra brick-red. 

Head with muzzle very short. Antennae rather long, 
third to tenth joints feebly serrated, third to sixth joints 
about the same width at apex, the others decreasing in width, 
eleventh about two-thirds the width of tenth, and slightly 
longer. Prothorax conspicuously seven-areolate, strongly nar- 
rowed to middle, hind angles produced but tips round^ off 
Scutellum almost truncate at apex. Elytra narrow, slightly 
dilated posteriorly; with single rows of large, quadrangular 
punctures, becoming double for a short distance at base and 
about tips. Length, 7 mm. 

Sab. — Victoria : Belgrave (F. E. Wilson). Type (unique), 
L 12271. 

In general appearance strikingly close to the variety 
haemorrhoidalis of M. rufipennis, but the elytral punctures 
in single series (except for a very small part of the base and 
of the apex) ; M. paradoxus is somewhat larger, with the sides 
and more of the apex of elytra reddish, the punctures larger, 
and the interstices not alternately more strongly elevated, as 
the third and fifth are on this species. 

Metrtorrhynchus minutus, n. sp. 

$ . Black, basal three-fifths of elytra reddish, base and 
sides of prothorax narrowly and obscurely reddish. 

SeM with muzzle short. Antennae rather short, wide, 
and moderately serrated, most of the joints slightly shorter 
than their greatest width. Frotliorax small, distinctly seven- 
areolate, slightly longer than apical width, apex slightly 
produced in middle, front angles rectangular, hind ones pro- 
duced, but not very actue. Elytra rather thin; with single 
rows of punctures, except on basal fifth, where they are 
doubled. Length, 5 mm. 
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Eah, — Qu*eensland ; Port Denison (Aug Simson). Type 
(unique), I. 11814. 

A minute species which, in my table, would be placed 
with M. coeno,sus, which has tips and sides of elytra pale, and 
somewhat different antennae; besides the bicoloured prothorax 
it differs from M. hasaks in having much smaller elytral 
punctures, with costae evenly elevated, and antenna© some- 
what wider. 

Metriorrhynchus mabginicollis, n. sp. 

Q . Black, elytra and sides of prothorax brick-red. 

Head with muzzle very short. Antennae not very long, 
moderately wide, third to tenth joints feebly serrated, third 
distinctly longer than fourth, eleventh scarcely perceptibly 
longer than tenth. Prothorax slightly longer than apical 
width, conspicuously seven-areolate, sides almost parallel on 
apical half, then angularly dilated to base, where the angles 
are acute. Elytra thin; with single rows of large, quad- 
rangular punctures. Length, 5 ‘5 mm. 

Hah, — Queensland: Mount Tambourine (A. M. Lea) 
Type (unique), I. 11813. 

Bather narrower than 21, unisenatus, and antennae very 
different from those of its female, and the sides of the pro- 
thorax pale; the antennae are more like those of 21. mincrr^ 
but the elytral punctures and costae are regular to the base, 
and the sides of the prothorax are pale; it is also close to 
M, minuttis, but the elytra are entirely pale, with Jarger 
punctures and alternate interstices slightly elevated above the 
others; in my table would be placed with M, coenoms^ but 
the antennae are different, and the elytra entirely pale. 

Metriorrhynchus euliginetjs, n. sp. 

$ . Sooty-black. 

Head with very short muzzle. Antennae rather long 
and moderately wide, third to tenth joints serrated, third 
longer than fourth, and eleventh longer than tenth. Pro- 
thorax triareolate; median areolet rather narrow in its middle 
(where it is widest), and continuous from base to apex, sides 
Wrongly elevated and evenly curved, front angles rounded off, 
hind ones produced and sharply acute. Elytra slightly wider 
near apex than base ; with double rows of punctures becoming 
irregular about tips; alternate interstices distinctly elevated. 
Length, 6 mm. 

Hah. — Queensland: Cairns district (A. M. Lea). Type 
(unique^, I. 11819. 

Allied to M, hingenmy but with apex of prothorax not 
notched in middle. I have previously given two short 

(4) Lea, Trans. Ent. Soc. I/ond., 1909, pp. 62, 63. 
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tables of species of Lycid-es almost identical in colours, but 
separated by profound structural differences, and one of 
entirely black species may be of interest • — 


Protborax not divided into con- 
spicuous aroolets 

Protliorax with conspicuous areolets. 
Subsutural costa trifurcate near 

base 

Sub&utural costa simple. 

Elytral punctui’es in single series. 

Elytra opaque 

Elytra shining 

Elytral punctures in double series. 
Prothorax three-areolate. 

Apex of pro thorax deeplv 

notched in middle 

Apex not notched 

Prothorax seven-areolate. 
Antennae of male ramose . 
Antennae of male not 
ramose 


I>. melamh alien, Lea 

T. ate), Mat‘1. 

J/. paivoiujc) . lA‘a 
21. insU/nipennis, 

2f. liinriensi'^. Lea 
2T. julirflneus. Lea 

funestuf>,{S) Lea 

2f. iufipennia, Fab. var. 


MeTRIORRHTOCHUS INSIGNICORNIS, n. sp. 

c? . Black ; prothorax (except for a large blackish discal 
blotch) and elytra brick-red. 

Head with rostrum unusually long and thin. Antennae 
long, th-e first six joints with long and fairly dense hairs on 
the under-surface, first joint small, second minute, third long 
and thin (about four times as long as wide), fourth aboui 
two-thirds the length of^third, and slightly longer than fifth, 
the latter feebly produced on one side at apex, sixth the length 
of fifth but strongly produced at apex, seventh to tenth shorter 
and pectinate, eleventh thin. Frothorar moderately trans- 
verse, seven-areolate, apex produced in middle, sides incurved 
to middle, base trisinuate, the hind angles moderately acute 
Scutellum with two rather acute tips. Ehjtra thin and 
parallel-sided, with regular double rows of punctures, the 
alternate interstices elevated. Subapical segment of abdomen 
notched in middle almost to base. Front and middle 
trochart^ters each with an acute spine, hind pair largely 
produced and truncated; front femora fiat and unarmed, 
middle femora with a small tooth at basal third ; hind pair 
much stouter than the others, obtusely dentate about middle, 
largely excavated on one side of base, and clothed on under- 
surface with long hairs as on antennae; hind tibiae thicker 

(6) An alH^ species (probably undoscril>ed) oocuin in tht‘ 
Madang district of New Guinea. 
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than the others, and with hairs as on femora. Length 
( d , 9), 9-10 mm 

9 . Dilfers in having antennae shorter, without long 
hairs, the joints after the fifth serrated but not pectinated, 
legs unarmed, hind femora no stouter than the others, and 
without special clothing, and abdomen not notched. 

Hah, — Queensland: Gordonvale (Dr. J. F. Illingworth), 
Cairns (Macleay Museum). Type, I. 11820. 

At first glance strikingly close to M, hit emits and 
similarly coloured species, but the remarkable antennae and 
legs readily distinguish the male from all previously named 
males of the genus. One of the females was placed with the 
type of M. folmtiis in the Macleay Museum, but it is 
certainly not that species, from which it differs in having the 
rostrum much longer, and sides and apex of prothoras very 
different. The rostrum is distinctly longer than the prothorax 
in both sexes; the black of the prothorax touches the base, 
except in middle, but not the sides or apex. 

MeTRIORRHVNCHUS P.4LLIDOM1NOR, 11. Sp. 

d . Flavous; tips of elytra, six apical joints of antennae 
and parts of two preceding ones, palpi and tarsi (except claw- 
joint) black or infuscated. 

Head with rostrxim of moderate length. Antennae 
rather long, third to tenth joints oblong, third about one 
half longer than fourth, eleventh one half longer than tenth. 
Prothorax slightly longer than wide; conspicuously seven- 
areolate; apex obtusely produced in middle, sides gently 
incurved to middle, hind angles slightly rounded, the front 
ones strongly. Hlytra thin and parallel-sided; with regular 
double rows of punctures, alternate interstices slightly 
elevated. Length (d? 9)? 

9 * Differs in having somewhat shorter antennae and 
wider abdomen, with the subapical segment not notched. 

Hah . — ^Northern Territory: thirty miles east of Darwin 
(G. F. Hill). Type, I. 12265. 

A small, thin, pale species, not very close to any other 
known to me ; the blackish tips to the elytra are about one- 
eighth of their length ; the antennae might fairly be regarded 
as nonserrated ; the frontal areolets of the prothorax are 
longer than usual. The length of the rostrum (including the 
mandibles) is somewhat less than the basal width, and not 
half the length of the prothorax ; regarding it as of moderate 
length, in my table it would be placed ivith M. rufirostris; 
►^garding it as short, with M. faUax; each of which species 
is considerably larger, with black under-surface and legs, 
c 
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Metriorrhynchus funestus, n. sp. 

(S . Sooty-black. 

Head with very abort rostrum. Antennae rather long, 
third to tenth joints ramose, eleventh more than twice the 
length of the non-ramose portion of tenth. Profhoiai 
moderately transverse; conspicuously seven-areolate ; front 
angles slightly obtuse, hind ones produced and acute, sides 
almost parallel to near base Elytra parallel-sided; with 
somewhat irregular double I'ows of punctures, the alternate 
interstices distinctly elevated. Length, 5'5-6*5 mm. 

Hah. — Queensland: Cairns district (A. M. Lea). Type, 
I. 11825. 

Readily distinguished from all previously named black 
species by the long antennal rami; M. abacus , of which only 
the female is known, has very different prothorax ; the ramus 
of the third joint commences near the middle of the inner 
side, on the others it is gradually advanced till on the tenth 
it commences near the tip, on the third and tenth joints iit 
is almost twice the length of the supporting portion, on each 
of the intervening joints it is more than twice the length of 
its supporting portion. Of the median areolets of the 
prothorax the front ones are about ;bwo-thirds the length 
of the hind one. The short costae dividing off the elytral 
punctures are often transversely Y-shaped, and from some 
directions the rows in places appear to be in single instead 
of double series; but when the elytra are so plac^ that the 
thinner parts appear semitransparent, the punctures appear 
to be in quite regular double rows. 

Metriorrhynchus rufomarginatus, n. sp. 

d . Black; tips of elytra, each lateral costa, and part of 
suture bright r^. 

Head with rostrum very short. Antennae moderately 
long, third to tenth joints strongly serrated or subpectinated. 
Frothorasc moderately transverse, apex obtusely produced in 
middle, sides moderately dilated and rather strongly elevated 
from middle to base, front angles obtuse, hind ones (except 
for a slight rounding off) almost square ; conspicuously seven- 
ar^late, the median areolet produced in front to about the 
middle of the medio-frontal areolets. Tips of scutellum 
produced. Elytra slightly dilated posteriorly ; with irregular 
double series of large punctures, alternate interstices slightly 
elevated. Length (d, $), 13-17 mm. 

$ . Differs in having the antennae shorter and less 
strongly serrated (not subpectinated), abdomen wider, the 
subapical segment not notched, and legs slightly shorter. 
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lldb. — Victoria: Lome (F. E. Wiison). Type, I. 12273. 
The red tips to the elytra extend for from three to seven 
punctures in length ; on the male the suture is red for almost 
half its length, on the female for scarcely one-fourth; on the 
male the middle of the apex of the prothorax is slightly 
notched, on the female more conspicuously so, but the 
character is probably not dependable. In my table would be 
placed with if. rufipenni^, and in fact the types look like large 
specimens of the variety goryi of that species, but they differ 
in having the prothorax more transverse, its sides more feebly 
incurved about middle, the antennal serrations different, and 
the tibiae thinner.* 

Metbiorrhynchus modicus, n. sp. 
d . Black ; sides of prothorax and tips of elytra flavous. 
Head with rostrum short (distinctly wider than long). 
Antennae moderately long, third to tenth joints strongly ser- 
rated. Prothorax moderately transverse; conspicuously 
seven-areolate , apex produced in middle, sides strongly 
elevated, especially behind middle; front and hind angles 
rounded off. Elytra slightly dilated posteriorly; with double 
rows of irregular punctures; alternate interstices moderately 
elevated. Length (d, $), 8-10*5 mm. 

$ . Differs in having somewhat shorter and less strongly 
serrated antennae, and subapical segment of abdomen not 
notched. 

Hah , — New South Wales: Eden, in October (Dr. E. W. 
Ferguson and H. J. Carter). Type, I. 12274. 

In some respects close to 3/. eremitus^ with which it 
would be associated in my table, but elytra more dilated 
posteriorly, and with only about one-sixth pale at the tips; 
the pale portion, however, is slightly advanced on the sutural 
and lateral costae, the prothorax also is pale only on the -sides. 

MeTRIORRHYNCHXJS COMPOSITU8, n. sp. 
d - Black; prothorax, scutellum, and three-fifths of base 
of elytra of a rather dingy flavous. 

Head with rostrum very short. Antennae moderately 
long, acutely serrated. Prothorax along middle (owing to the 
obtusely produced apex), almost as long as wide, conspicuously 
seven-areolate, front angles obtuse, hind ones produced and 
acute, median areolet produced to beyond middle of medio- 
apical ones, these much smaller than latero-apical ones. 
Elytra thin and parallel-sided; with regular double rows of 
punctures, except about tips, the alternate interstices dis- 
tinctly elevated. Length, 8*5 mm. 

Hah. — Queensland: Coen River (H. J. Carter from H. 
Hacker). Type (unique) I, 11890. 
o2 
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On the type there is au infuscated stain at the inner 
comer of each of the latero-basal areo-lets, and the scutellum 
is also infuscated towards the base. In my table would be 
placed with M, posticalis, but the frontal areolets are very 
different, and the antennae are non-ramose; regarding the 
dark parts of the prothprax as more than stains it would be 
placed with il/. margmipennitt and 21, ere nut us;, whose pale 
elytral markings are longitudinal. « 

Metriorrhynchtjs crassipes, n. sp. 

d . Black and flavous. 

Head with very short rostrum. Antennae rather short 
and wide, third joint distinctly longer than fourth, and each 
feebly serrated, the others to tenth more strongly serrated 
and gradually decreasing in wddth, eleventh about one-half 
longer than tenth. Prothornsc moderately transverse; con- 
spicuously seven -areolate ; apex obtusely produced in middle, 
aides narrowed to middle, front angles obtusely rounded, hind 
ones slightly rounded. Elytra rather thin; with double rows 
of somewhat irregular punctures, alternate interstices dis- 
tinctly elevated, iep-s* rather stouter than usual. Length, 
7-7*5 mm. 

Hah, — lilorth-western Australia: Forrest Eiver, in 
February (J. Clark from W. Crawshaw); Northern Territory: 
Stapleton, in February (G-. F. Hill, No. 54). Type, I. 11832. 

The flavous parts are the prothorax, scutellum, elytra 
(except for rather more than the apical fourth), abdomen 
(three or four of the basal segments deeply infuscated or 
black), coxae and base of femora (more of the middle than 
of the hind ones, and less than of the front ones). In my 
table would be placed with 2£. posticalis, but the male of that 
species has fiabellate antennae; in appearance the type is 
somewhat lik-e a small specimen of 21. apical is, 21, ahdorninalts, 
or 2f. nielaspis, but its rostrum is short; many species of 
TnchaUts ar-^ similarly coloured. 

rr7r.(?) Another male, from the Forrest Biver, may 
belong to this species, but it differs from the others in having 
tlxe prothorax with tlie sides almost parallel, its front marsfin 
semidoubl© (approaching that of 2£. gracilis), more than one- 
third of the elytra black on the sides, but the flavous part 
triangularly advanced at the suture, more of the hind femora 
pale, and the abdomen entirely black. 

Metriorrhynchus bucerus, n. sp. 
d . Flavous,^ head (partly or entirely), antennae (basal 
joints sometimes obscurely paler), palpi and apical fourth or 
fifth of elytra black, tarsi and metasternum more or less deeply 
infuscated. 
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fleacl with very short rostrum Antennae with long 
rami. Prothorax moderately transverse; conspicuously seven- 
areolate; apex obtusely produced in middle, sides narrowed 
to middle, front angles obtuse, hind ones produced and acute, 
median areolet large, produced fairly close to apex. Elytra 
1 ‘ather thin and parallel-sided; with double rows of regular 
punctures to near apex, the alternate interstices moderately 
elevated, but the same as the others on the dark portion. 
Length, 7-9 mm. 

Hah , — Northern Territory: Darwin and Daly River (H. 
Weseelraan). Type, I. 11828. 

The ramus on the third joint of the antennae is about 
twice the length of its supporting portion, on the following 
ones, to tenth, it is longer (up to thrice the length of its 
support), the eleventh joint is about thrice the length of the 
non-ramos?e portion of the tenth; the lengths of the rami, 
however, vary slightly on the six specimens taken. In my 
table the species would be placed with M. poffticalis, M. 
yracilis, and M, fallax: of these yufcihs was described as 
having more of the under-surface and legs dark, and less of 
the elytra, and with very different prothoracic areolets, on 
the present species they are all well defined, and the central 
one is not confined to the basal half; pot>ticol7s has more of 
elytra and of under-surface dark, and the areolets different; 
fallax (of which I only know the females) has less of elytra 
and more of under-surface dark, and the areolets different 

Metriorehynchus trichocerus, n. sp. 

d. Flavous; head, antennae, palpi, apical third (or 
more) of elytra, abdomen, tarsi, and parts of tibiae black. 

Head with rostrum very short. Antennae with long 
rami on third to tenth joints, the rami with moderately dense 
and rather long hairs, eleventh joint more than twice the 
length of the non- ramose part of tenth. Frofhorax moderately 
transverse; conspicuously seven-areolate, ^.pex obtusely pro- 
duced, sides narrowed to middle; front angles obtuse, hind 
ones slightly produced and subacute, central areolet slightly 
produced between bases of medio-apical ones. Elytra thin 
and parallel-sided; with regular double rows of punctures, 
the alternate interstices moderately elevated. Length, 
6-7*5 mm. 

Hah . — Northern Territory: Melville Island (W. D. 
Dodd)! Type, I. 11820. 

All the rami are long, the shortest (on the third joint) 
being almost twice as long as its support. The species is 
allied to the preceding one, but the rami have conspicuous 
clothing, the abdomen is dark, and the metasternum pale 
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(thiere are six of the preceding species and three of the present 
before me, and the differences noted are constant); in my 
table would be placed with M, posticalis, which has 
darker legs and under-surface, median areolet of prothorax 
longer, etc. 

A female, from Stapleton (G. F. Hill), probably belongs 
to this species, its colours are as in the type, except that 
the basal joint of the antennae is obscurely pale (as it is 
also on one of the males) ; its antennae are shorter, rather 
wide, and the fourth to tenth joints are moderately serrated, 
the eleventh joint is almost twice the length of the tenth, 
the abdomen is wider, its subapical segment is not notched 
and the legs are shorter. 

Trichalus infaustus, n. sp. 

cJ . Sooty-black ; protho*rax, and rather more than basal 
half of elytra of a dingy flavous. 

Antennae moderately long, third to tenth joints strongly 
serrated. Prothorax slightly longer than apical width, sides 
considerably elevated near base, and somewhat sinuous, front 
angles rounded off, hind ones acute, central areolet continued 
to apical fifth and connected with apex by a short costa. 
Elytra rather thin, slightly narrowed in middle, subsutural 
oo^ trifurcate at basS fourth. Length, 9*5-10*5 mm. 

Eah. — Queensland: Cairns district (A, M. Lea), 

Atherton (Dr. E. Mjoberg). Type, I. 12277. 

In my tablet®) would be placed with T. fiavoyictus^ which 
is a larger species, with wider prothorax, elytra more dilated 
posteriorly, and less of apex dark; the dark part is not 
sharply limited, but is continued almost to the middle as an 
infuscation ; on both specimens before me there is an 
infuscated stain on the disc of the prothorax, and the 
scutellum is dark. 

Teichalus quadricavtts, n. sp. 

$ . Black ; prothorax, scutellum, basal four-fiifbhs of 
elytra, front and middle coxae, and trochanters flavous. 

A fhtennae rather long, third joint about twice as long as 
its apical width, and slightly longer than fourth, the others to 
tenth slightly decreasing in length and width but none trans- 
verse, eleventh about half as long again as tenth- Prothorar 
about as long as the apical width, front angles obtuse, hind 
ones acute; central areolet divid^ into two parts. Elytra 
parallel-sided to near apex, alternate interstices distinctly 
elevated, the subsutural one trifurcate at basal third. 
Length, 8 mm. 


(6) Lea, Trans. Ent. Soc. Lond., 1909, p. 90. 
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—Queensland : Cairns district (A. M. Lea). Type 
(unique), I. 11839. 

One side of the prothorax of the type is g-ently incurved 
to the middle, hut the other is s'lightly dilated there, this 
appears to be due to post-mortem contractions. The dark 
part of the elytra is slightly dilated on the sides. At first 
glance the type appears to be a specimen of T. froggattl, 
with more of the apex of elytra black than usual; but the 
doubling of the central areolet associates it with T. irisignis, 
which is a much larger species, with part of the prothorax 
black, and the black markings of elytra longitudinal instead 
of apical ; the basal portion of the central areolet is half the 
length of the segment, then there is a portion half its size, 
and a carina connects this with the apex. 

Dumbrellia pilosicornis, Lea. 

Two males, from Melville Island, appear to belong to 
this species, but differ from the type in having more of the 
apex of the elytra black; on one specimen occupying about 
one-fourth of the elytra, on the other less about the suture, 
but as much near the sides ; the prosternum and mesostemum 
are flavous, and the head is moderately infuscated instead of 
black; on one of them the head is flat between the eyes, on 
the other there is a depression there, although not as deep 
as on the type; the differences are probably due to contractions 
on drying. 

Dumbrellia melancholica, n. sp. 

9 . Sooty-black; head and prothorax somewhat shining. 

Head with a rather feeble median line, but ending in 
front in a small, deep fovea. Antennae rather long and thin, 
most of the joints cylindrical, second very small, third wider 
than fourth, but somewhat shorter, the following ones to 
tenth feebly decreasing in width, eleventh slightly longer than 
tenth. Prothorax about twice as wide as long, apex gently 
produced in middle, sides feebly increasing in width to base, 
front angles obtuse, hind ones produced and acute, a narrow 
deep transverse impression on each side of base, but isolated 
from a small medio-basal impression ; with rather large sub- 
marginal punctures at sides and apex. Elytra thin and 
parallel-sided; with almost regular rows of rather large, 
rounded punctures. Length, 5 '25 mm. 

Hah. — Queensland; Cairns district (A. M. Lea). Type 
(unique), I. 11843. 

Beadily distinguished from the two previously described 
species by its entirely dark upper-surface; the deep median 
line of the prothorax of these species is represent^ on the 
present one by a basal fovea only. 
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Calochromus GUERiNi, Macl. 

Two specimens, from Cairns, differ from the typical form 
of this species in having the prothoi^ax red, except for a 
narrow dark median line; another, from Dorrigo', has the pio- 
thorax normally coloured, but the elytra entirely red. 

Calochromus insidiator, Fairm. 

A male, from the Tasmanian Lakes, and three others, 
from TJlverstone, have a blackish triangle about the scutellum, 
and so, at first glance, appear to belong to C. scufellaris, but 
the head is unarmed. 

Calochromus amabilis. Lea. 

Three males, without exact locality labels, from the Black- 
bum collection, probably belong to this species ; they have the 
punctures about the tips of the elytra decidedly coarser than 
elsewhere, and similarly thick antennae to those of the types, 
the apicai marking, however, is briefly transversely-ellipiic, 
instead of slightly advanced along the suture, and concave 
between the suture and each side. The antennae are decidedly 
shorter and thicker than those of the male of C. ho'^ahs, but 
the elytral interstices are intermediate between those of tliat 
species and amabilis. 

Calochromus dbnticulatus, n. sp. 

(S . Blackish-purple; prothorax, scutellum, and elytra 
(except apical sixth) lemon-yellow. 

Head with a flange-like process overhanging and con- 
cealing labrum ; a narrow median line at base, ending 
between antennae in a small, deep fovea. Antennae long 
and. thin, first joint stout, second very small, third wider 
and shorter than fourth, the others to tenth subequal in 
length, and very feebly decreasing in width, eleventh 
slightly longer than tenth, Frothorax almost twice as wide 
as long, a large sinuous depression near each side, and a 
narrow one along middle. Eh/tra almost parallel-si de<l ; 
punctate-striate, punctures partially concealed by pubescence, 
but becoming more distinct about apex, where the striae 
vanish; alternate interstices somewhat elevated above their 
fellows. Front femora rather stout; with two rows (two or 
three in each row) of small teeth, or acute granules, on under- 
surface near apex ; front tibiae denticulate on lower-surface. 
Length, 12 mm. 

Hob. — Queensland: Coen River (W. D Dodd). Type, 
I. 11840. 
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The head has a curious process that projects in front so 
that the labrum is concealed from above, its front angles 
are rectangular, but the middle is slightly produced, from 
the sides it resembles a thin flange, it is not an acute process 
such as in C. sciiicUan,^, *>0 I regard the head as unarmed, 
and so regarding it the species would be associated with 
0. gueritu, in which the process is ridged along the middle 
in the male; the antennae are slightly longer (13 mm.) 
than the body. It belongs to Waterhouse's second section 
of the genus. 

A specimen from New South Wales (Wentworth Falls, 
H. J. Carter), possibly belongs to this species, but has the 
dark part of the elytra advanced to the basal fourth, the 
front femora with more numerous teeth (seven on one of 
the rows), and the dentition of the front tibiae inconspicuous. 
Another specimen, from the Madang district of New Guinea, 
possibly also belongs to the species, but the dark part of the 
elytra has a deep metallic-green gloss, and leaves only the 
basal fifth pale, the denticulation of its front legs is as on 
the Wentworth Falls specimen. 

Luciola oo’vvleyi, Blackb. 

Some years ago I received from the late Rev, T. 
Blackburn a specimen bearing bis name — label '^Luciola 
cowltyiy Blackb.,'^ but without a locality label; this specimen 
agrees well with the description, except that parts of two 
abdominal segments are white; whereas in the description 
only the penultimate segment was noted as white; on some 
specimens with the apical segment contracted, however, its 
white part is scarcely distinct from that of the preceding 
segment, so that possibly he was misled, or the type may 
have been a female (unknown to me) with really only one 
segment white. There are numerous males in the Museum, 
from the Northern Territory, that agree with the specimen 
above noted, and all of them have the white of the abdomen 
confined to the lower-surface; the dark parts of the elytra 
vary somewhat in intensity of colour, and on some specimens 
only a small part of the base of each could be regarded as 
blackigh. 

Luciola flavicollis, Mad. 

A specimen, from Normanton, possibly represents a 
yariety of this species; it is larger (6*5 mm.) than usual, and 
the suture is as widely pale as the sides, but the black covers 
the whole of the tips; three apical segments of the abdomen 
are pale, but the two apical ones are more flavous than the 
other, which is almost white, the apex of the subapical 
s^ment is gently but distinctly incurved to the middle. 
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much as in females of L. hurniUsy and A. lychnusy but less 
striongly than in the females of L. platyga%tery and Z. 
com^imtay and the femora are entirely pale. The apex of 
its prothorax is feebly produced as on females of other 
species, and the head is only feebly concave. On normal 
specimens of flavicoUis the third segment from the apex of 
the abdomen is entirely white on both sexes, the two apical 
ones are dark on the female, and the subapical one has a 
large, white, medio-basal patch on the male. 

Litciola dejeani, Gemm. 

Z. apicaliSy Boi., n. pr. 

d . Elavous ; head, antennae, palpi, a spot at apex of 
each elytron, part of third segment of abdomen, tarsi, and 
tips of tibiae, black or infuscated; two apical segments of 
abdomen white. 

Head concave, shining, and with small punctures between 
eyes. Antennae with third joint slightly longer than fourth. 
Prothorax about twice as wide as long, depressed near margins, 
median line distinct; punctures dense. Elytra subparallel - 
sided to near apex, with feeble remnants of discal costae, 
punctures small and crowded, but sharply defined. Length, 
8 mm. 

Hah . — Probably ITorthern Territory. 

The abdomen appears to be composed of two pale seg- 
ments, then an infuscated one, then a white one similar in 
shape to the third, then a long white one with its tip rounded 
(it is possible, however, that there is a very small white one, 
inconspicuously attached to the tip of the fifth, and obscured 
by pubescence). 

There are before me two species, either of which may be 
dejeani (or possibly neither), the original description is 
^^Lutea, capite nigro; elytris apice nigris; subtus lutea.^' 
With a translation into French. The locality was New Holland . 
But of these two species the one described above (without 
locality label but probably from Darwin) bears Blackburn's 
name-label ^'Luciola dejeani Gemming," and as less of dts 
under-surface is dark than on the other (described below) 
I shall presume that it is correctly identified (7) ; it ig somewhat 
smaller and narrower than the specimen in the Australian 
Museum identified by Olliff as dejeani, but appears to belong 
to the same species. i 

LncIOLA COST AT A, n, sp. 

d . Flavous ; head, antennae, palpi, about one-fourth of 
apex of elytra (less on suture and sides), two segments of 

(7) The type is probably in the Paris Museum. 
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abdomen, tarsi and tibiae (except at base), black or blackisli ; 
two apical segments of abdomen white. 

Head concave and with dense punctures. Antennae with 
third joint slightly longer than fourth. Prothorax about twice 
ab wide as long, with irregular submarginal depressions, 
median line distinct; punctures of moderate size, crowded, 
and somewhat asperate. Elytra rather wide, subparallel- 
sided to near apex; each with four discal costae, of which 
the inner two are conspicuous, commence at the base and 
terminate on the black portion, the other two are feeble, 
commence at the basal third, and terminate just inside the 
black portion; punctures dense and sharply defined, but 
rather small. Length, 8‘5-9 mm. 

Kab . — Northern Territory: Flora River (Prof. Baldwin 
Spencer). T^pe, in National Museum; cotype, T. 12280, in 
South Australian Museum. 

Of the abdominal segments the first is scarcely darker 
than the sterna, the second is deeply infuscated, third black, 
fourth white and slightly shorter than third, fifth white and 
almost thrice as long as fourth, owing to an obtuse extension 
of its apex. On the type the apex of the prothorax is pro- 
duced in the form of a distinct (although very wide) triangle, 
on a second specimen it is scarcely produced there ; the differ- 
ence is probably due to post-mortem contractions. Tliis 
species can hardly be the one identified by Olliff as probably 
L, de^eam^ as each elytron has four discal costae of which the 
inner two are very distinct (quite as distinct as the sutural 
thickening), the tibiae are pale only at the base, and two of 
the abdominal segments are dark, whereas on the preceding 
species (assumed to be dejeani)^ the discal costae are all very 
feeble, tibiae dark only at apex, and only one segment of 
abdomen dark. 

Luciola complicata, n. sp. 

d . Blackish ; prothorax, scutellum, suture for a short 
distance near base, sterna, abdomen (except for two white 
segments), and legs (tarsi, front and middle tibiae infuscated) 
flavous- 

Eead concave, shining, and with minute ^ punctures. 
Antennae with third joint produced on one side, and dis- 
tinctly shorter than fourth. Prothorax almost twice as wide 
as long, depressed near margins, median line sharply defined ; 
with fairly dense and sharply defined punctures. Elytra 
parallel-sided to near apex, with vague remnants of discal 
costae; punctures crowded and rather small, but sharply 
defined. Hind femora stouter than the others and somewhat 
curved; hind tibiae curved at base and. stouter than the 
others. Length (d, $), 5*6-7 mm. 
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$ , Differs in having smaller and less concave head, 
•eyes smaller, third joint of antennae scarcely shorter than 
fourth and of the same shape, hind legs thinner and le'^s 
curved, and in the abdomen. 

ITah, — Queensland: Coen River (W. D. Dodd). Type, 
I. 11844. 

On two males the basal segments of abdomen are small 
and shrivelled, the two following ones are large and entirely 
white, the second of these has its tip sinuous and a flavous 
subconical process on each side, beyond this the segments 
are depressed, with , 3 , large circular cavity on each side, 
bounded posteriorly by a shining ring-like elevation; the tip 
is deeply notched, with a small conical lobe (probably the 
tip of the sixth or seventh segment) in the notch; on the 
female only one segment is white, the next one is flavous, 
and rather widely incurved to the middle of the apex, with 
the following segment moderately long and also flavous. It 
is allied to L, ^atygaster, but the male with curious circles 
below the second phosphorescent segment, and this with 
conical processes at the sides ; the male is distinguished 
from the female of that species by its pale legs. 

Atyphella elammans, Oil. 

A male, from Kuranda, differs from the typical form in 
having the dark parts of each elytron reduced to a medio- 
basal patch between the first and third discal costae, and a 
still smaller apical one. 

Telephorus puLCHEHiUs, W. S. Mad. 

Mr. H. J. Carter and I saw a dwarf form of this species 
in abundance on flowers on Cradle Mountain, and Mr. L. Rod- 
way took similar specimens on the summit of Ben Lomond 
in Tasmania. 


Telephorus viRiDiPENNis, Mad. 

Many specimens of this species have the prothorax im- 
maculate, on others there is a spot varying from hardly more 
than a small infuscated stain to large, sharply defined and 
black, with a greenish gloss. 

Telephortjs rxjpiventris. Mad. 
y. tepferi^ Blackb. 

The type and a co-type of T. tepperi are but slight varie- 
ties of y. rufivei^tris, and similarly coloured specimens occur 
in Queensland. 
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Telephorus GRACiLipiCTUS, Lea. 

The female of this species differs from the male in having 
the head narrower across the eye‘^, less of the muzzle flavous, 
and the antennae and legs shelter. 

Telephorus apicicollis, n. sp. 

(S . Flavous, most of elytra and of abdomen black or 
infuscated. Rather densely clothed with short, ashen 
pubescence. 

Head rather wide and flat, clypeus notched in middle; 
with very minute punctures, dense in places. Eyes rather 
large. Antennae long and thin, third joint slightly shorter 
and wider than fourth. Prothorax' distinctly longer than 
wide, apex produced in an even curve over prothorax, and 
with distinct asperate punctures, elsewhere with very minute 
punctures; a large depression on each side near apex, and 
a shallow one in middle of base. Elytra long, thin, and 
almost parallel-sided; with dense and minute punctures, 
interspersed with numerous larger (but still small) asperate 
ones, sparser about base than elsewhere; with very feeble 
remnants of discal costae. Apical segment of ahdoinen 
deeply notched. Legs long and rather thin. J-^ength, 
8‘5-9 mm. 

Hah . — Northern Territory: Melville Island (W. D. Dodd 
and G. F. Hill), Bathurst Island (Hill). Type, I. 11855. 

Allied to T. but prothorax decidedly longer, 

and elytra, except for a small basal portion, deeply infuscated 
or black; in my table it would be associated with T. 
immatarvsy and T. nigroterrmnnUs^ to which, however, it is 
not very close. The produced pari of the prothorax has a 
thin apical fringe, but it appears to be easily abraded. The 
flavous portion of the elytra is from about half to three- 
fourths the length of the prothorax; on the type it is narrowly 
continued along the sides and suture for a short distance; 
on a second specimen it is very narrowly continued almost 
to the apex; on a third specimen it is sharply limited near 
the base; the infuscation of the abdomen is loss pronounced 
than that of the elytra. 

Selenurus annulatus. Mad. 

Tliere are two forms of tliis species before me. On the 
first and evidently the typical one (as the flavous portion 
extends backwards along the suture, on several specimens in 

(8) In the original description two figures (167 and 173) were 
quoted for this species in error. 

(8) Lea, Trans. Ent. Soc. Lond,, 1909, p. 113. 
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fact narrowly connected with the apex) the black basal 
marking on the elytra is completely isolated, as the flavons 
snbbasal part is continued to the extreme margins. On the 
second form the subbasal flavons part is larger, but is not 
continued along the suture, and does not touch the sides 
near the base, although from above it appears to do so. 

Selenurus tenuis, n, sp. 

(S - Black; elytra with an obscure bluish or greenish 
gloss, prothorax flavous, with a small discal infuscation, 
parts of muzzle and tips of abdominal segments obscurely 
flavous. Clothed with short, ashen pubescence, and some 
longer, dark hairs. 

Head rather elongate. Antennae moderately long and 
thin, third joint about half the length of the fourth. 
Prothorax subcylindrical, distinctly longer than wide, surface 
slightly uneven. Elytra slightly wider than prothorax, 
narrowed posteriorly, terminate long before apex of abdomen ; 
granulate punctate, or with coarsely rugose punctures. 
Legn long and thin. Length (d, $), 5-6 mm. 

9 . Differs in having somewhat smaller head and 
shorter legs. 

Hah . — South Australia: Lucindale (F. Seeker). Type, 
I. 11853. 

Allied to 6'. zydneyanuB^ but prothorax decidedly longer, 
elytra shorter and more coarsely sculptured, and antennae 
thicker; the prothorax is much the shape of that of 
Telejphorm Jeerskawi, but that species is without flight 
wings, whereas on this species they are present. The discal 
spot is at about the apical third and occupies about one- 
fourth the length of the prothorax, on one of the males, 
and on the two females b^ore me; on a second male it is 
represented by two minute dots. The abdomen is badly 
shrivelled on all of them, 

Selknubus tbnuicobnis, n. sp. 

cT . Black ; elytra with an obscure olive-green gloss ; 
part of muzzle, prothorax (except for a large discal blotch), 
scutelium, much of sterna, tips of most of the abdominal 
segments, coxae, basal half of femora, and base of tibiae 
flavous. With short, ashen pubescence. 

Head rathejr wide; with large prominent eyes; sides 
thence strongly narrowed to base; with minute punctures. 
Antennae long and thin, third joint about half the length 
of fourth, Prothorax longer than wide, sides almost parallel, 
apex obtusely produced in middle, disc uneven. Elytra 
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mncli wider than prothorax, much shorter than abdomen, 
strongly narrowed posteriorly, with a feeble and rather short 
discal costa on each ; with dense and minute, rugulose 
punctures or shagreened. Legs long and thin. Length 
{6, $ ), 6-9 mm. 

2 . Differs in having somewhat smaller, but still very 
prominent eyes, and somewhat shorter antennae and legs. 

Eah, — Queensland: Coen River (W. D. Dodd). T^pe, 
1. 12253. 

Close to *S. sydneyanuB, but larger, antennae longer, 
elytra much less coarsely shagreen^, scutellum flavous 
(instead of black), more of the legs flavous, and prothoracic 
blotch of different shape; the blotch is of irregular shape, 
slightly dilated in front and behind, and narrowly touches 
each side about the middle. The under-surface of several 
of the basal joints of antennae are obscurely pale. The 
types are fastened together, as they were taken in cop.^ and 
their abdomens are greatly shrivelled. 

Selenueus plavoinclusus, n. sp. 

c? . Black and flavous. Densely clothed with short 
pubescence, varying in colour with the derm. 

Head rather wide across eyes, strongly narrowed to 
base; with dense and minute punctures. Antennae long 
and thin, third joint about half the length of fourth. 
Prothorax considerably longer than wide, disc uneven, sides 
and suture thickened, apex produced over base of head; 
punctures very minute. Blytra much wider than prothorax, 
long, thin, and regularly decreasing in width posteriorly, 
with tips diverging from suture ; with dense and fine 
rugulose punctures or shagreened. Subapical segment of 
abdomen semicircularly incised. Leys long and thin. Length, 
10-13 mm. 

Eah. — Queensland: Cairns district (B. Allen and F. 
P. Dodd). Type, I. J1852. 

The pal© parts are portion of the muzzle, prothorax, 
scutellum, elytra (base suture and sides narrowly black, but 
tips entirely pale), parts of sterna, tips of abdominal 
segments, basal half of femora, and extreme base of tibiae. 
The pale tips of the elytra associate the specie® with 
S. amnulatus, from which it differs in being larger, elytra 
longer, with the flavous portion of each considerably longer, 
only just interrupted before the apex, instead of separated 
from the tips by a wide black band, the suture also is dark 
from the base to just before the tip®, so that the flavous 
portion is separately enclosed on each elytron; on aimulaius 
the larger flavous portion is continuous across- the suture; 
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more of the legs are dark and the prothorax is immaculate. 
On two of the specimens the abdominal notch is double, but 
this appears to be due to post-mortem contraction. 

Heteromastix. 

The species of this genus usually have the elytia black, 
prothorax flavous, and head, legs, and antennae varying from 
partly to entirely black or flavous; the females as a rule are 
diffi.cult to distinguish, inter se, and those of many species 
have not been described; but the males usually have dis- 
tinctive antennae, the eleventh joint being often of remark- 
able shape, the tenth also is frequently peculiar. It is pro- 
bable that the genus A sty chin a will be found to be closely 
allied to, ii not actually forming a section of it, the two 
apical joints of the antennae of A, fiavicolhsj A. moerens, 
and A, fnnehris differ quite as much from each other as do 
some species of Jleteromasfir with those joints distorted. So 
many species have been added since my table of the genus 
was piiblished that the following grouping should be of 
use ; — 

Antennae with third to fifth joints distorted m male, 
niSTORTUS, Lea inflatxjs, Lea 


Antennae with ninth joint conspicuously dilated bv male. 
FUsicoRNis, Blackb mcdonaldi, Lea 

iNsiGNXCORNis, Lea NONARius, Lea 

MAOLEAVI, Lea 


Antennae with eleventh joint (and vsually the tenth) 


distorted 
BicoLoa, Bohem. 
BispiNicoRNis, Lea 
BRYANTI, Lea 
CASTOR, Lea 
CRASsicoRNis, Lea 
DECIPIENS, L^ 
niORYCERXJs, Lea 
FUAVIFBONS, Lea 
FBAVd^ERHIKAniS, Lea 
PRATER, Lea 
GA6ATIOEFS, Lea 
OALEATUS, Blackb. 
IMITATOR, Lea 
LATICOLLIS, Lea 
LONGICORNIS, Lea 


male. 

LURIDICOLLIS, Macl, 
MAJOR, Lea 
MEDiOFUsctrs, Lea 
MELANOCEPHALUS, Lea 

Mi^NOR, Lea 

MIRABILIS, Lea 
MiRUs, Lea 
OBSCURiPES, Lea 
OBSCUBUS, Lea 
PALLiPEs, Lea 
POLLUX, Lea 
scuTELLARis, Lea 
spiNicoBNis, Lea 
TASMANiENSis, Lea 


(10) Westwood, Trane. Ent. Soc. Loud., 1876, p, 494. 
01) Lea, r.c.*, 1909, pp. 130-132. 
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Antennae with many joints dhtorted in male. 
MiROCERUS, Lea 


Antennae ^nn'pte in hath i^eies. 

A Piothorai parti if or entire! t/ daik. 


APiciFLAVUs, Lea 
CRIBRIPENNIS, Lea 
DiscoFLAvxJs, Lea 
FRAGILIS, Lea 


GLABER, Lea 
NIGER, Lea 
puLCHRiPENNife, Lea 
TENUIS, Lea 


/i, V rath ora j entirely 'pale 
a. Elytra partly or entuely pale. 
DENTicoLLis, Lea NiGRiCEPS, Lea 

DOLICOCEPHALUS, Lea NIGRIVENTRTS, Lea 

FLAViPENNis, Loa TiBiALib, Lea 


h. Elytra entirely dark. 


AMABiLis, Lea 
ANGUSTUs, Lea 
anticus, Blackb 
CASTTGATUs, Lea 
coLLARis, Lea 
coMPAR, Lea 
GENicuLATUS, Lea 
LATUs, Lea 
MEGALOPS, Lea 
NiGRiPEs, Lea 
occiDENTALis, Lea 


PAUXiLLUs, Blackb. 
PERABUNDANS, Lea 
puNCTicoRNis, Lea 
pusiLLiOR, Lea 
pusiLLUs, Bohem. 
SERRATicoRNis, Lea 
SIMPLEX, Lea 
TARSALIS, Lea 
TRICOLOR, Lea 
vicTORiENSis, Blackb 


Heteromastix PUSILLUS, Boliem. 

A specimen of this species, from Lucindale (South Aus- 
tralia) has a large, double, infuscate spot on the base of the 
prothorax. 

* Heteromastix victoriensis, Blackb, 

On the male of this species the ninth joint of the antennae 
is slightly longer and thicker than the eighth or tenth, and 
has a small fovea near its apex ; Blackburn did not specially 
mention the ninth joint, and in fact its distinctive features 
could be easily overlooked, but they appear to connect the 
species with those having that joint conspicuously’ inflated 
(as in //. mcdonaldi and allied species) with those in which 
the antennae are simple in both sexes. Tasmanian specimens 
differ from mainland ones in having the knees no paler than 
the adjacent parts. 
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Heteromastix tenuis, Lea. 

The female differs from the male in being somewhat 
shorter, antennae decidedly shorter, prothorax without a small 
subbasal notch on each side, and abdomen simple. 

Heteromastix mirabilis, Lea 

The female differs from the male in being somewhat 
smaller, antennae thinner and simple, legs shorter, and in the 
abdomen; it is in fact scarcely distinguishable from the females 
of many other species of the genus, although the male is one 
of the most distinct. 

Heteromastix macleati, Lea. 

Three males from Northern Queensland (Innisfail and 
Cairns) appear to belong to this species, but differ somewhat 
from each other and from the description of the type One 
in size and colour is like the type except that the four apical 
joints of its antennae are iniuscated; the second is larger, 
3 mm., and has the joints after the second infuscated, becom- 
ing almost black after the eighth, its elytra have the basal 
fifth flavous and sharply defined from the black; the third 
is still larger, 3*75 mm., and has the joints of the antennae, 
after the second, still darker, and slightly more of the elytra 
pale. A female, mounted with the second male, agrees well 
with it in colour and size, but has the antennae shorter (the 
three apical joints only about half the length of those in the 
’male), with the ninth joint and the abdomen simple 

Heteromastix dolicocephalus, Lea 

On the male of this species the subapical segment of the 
abdomen is gently emarginate, the emargination becoming 
slightly stronger in the middle, not suddenly as in most males 
of the genus ; the antennae are decidedly longer than in the 
female. 

Heteromastix amabilis, Lea. 

Prior to being published this species was given the manu- 
script name of elegcms^ and was so noted in the table , 
afterwards the name was changed to amahiliB, and unfortun- 
ately the necessary alteration was not made in the table 

Heteromastix bryanti, Lea. Figs. 1-3. 

As the terminal joints of the antennae were not figured 
at the time of the description of this species, views of them, 
from different directions, are given for comparison with those 
of other species. 

(12) Lea, Trans. Ent. Soc. Lond., 1909, p. 132. 
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HeTEROMASTIX FLAVOTERMINALIS, Lea. Eigs. 4-6. 

Three figures of the terminal joints of antennae given for 
the same reason as those of the preceding species 



Terminal joints of antennae of species or Heteromastix. 

1-3, K. hryantt; 4-6, E, flavotei'miryilU ; 7, 8, E. longicornis; 

9, ff, mediofuiiCus; 10-12, E hisxnnicomis; 13-15, IT. mam ; 

16, IT, E, ohsciiripes; 18, 19, H fasmaniemis, 

Heteromastix nonarius, n. sp 
d . Black ; head, prothorax, scutellum, mesosternuni, 
legs, and basal joints of antennae flavous Moderately 
pubescent. 

Head gently convex, with small prominent eyes. 
Basal joint of antennae about as long as second and third 
combined, second to fifth moderately transverse, sixth to 
eighth strongly so, ninth large, about as long as four pre- 
ceding ones combined, evenly dilated from base but more 
produced on inner side of apex than on outer side (tenth 
and eleventh joints missing). Prothoratc almost twice as wide 
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as long; with a few submarginal punctures. Elytra parallel- 
sided to near apex; with dense and small, but sharply defined 
punctures. , Length, 3 mm. 

Hah . — Northern Queensland (Blackburn's collection). 
Type (unique), I. 11859. 

In my table would be associated with //. fi{,stfornifs, fro n 
which it differs in being smaller, legs entirely pale, antennae 
with third to eighth Joints decidedly transverse, and the 
ninth larger and of different shape; it is also close to //. 
imignicornU^ but the seventh and eighth joints of antennae 
are at least twice as wide as long, instead of slighty trans- 
verse, the third joint also is no larger than the second. 

Heteromastix longicornis, n. sp. Figs. 7, 8. 

d . Black and flavous. With dense, short pubescence. 

Head gently convex, with two feeble interocular impres- 
sions. Antennae long and thin, fourth joint the length of 
fi^rst, slightly longer than third, and twice the length of 
second, the others somewhat longer, tenth and eleventh 
distorted. Prothoram twice as wide as long, margined 
throughout, the lateral margins slightly dilated and thickened 
near apex; with fairly large, submarginal punctures. Elytra 
long, thin, and almost parallel-sided to near apex ; with 
dense and small punctures, many of which are sharply 
defined, but others transversely confluent. Subapical segment 
of abdomen triangularly notched in middle. Legs thin, but 
not very long Length, 3*5 mm. 

Hah . — ^New South Wales: Dorrigo (W, Heron), Gosford 
(H, J. Carter). Type, I. 11863. 

The antennae extend to the tips of the elytra, the 
distortion of the apical joints is very different from that of 
all other known species, the tenth is distinctly longer than 
the ninth and eleventh, and slightly thicker, from one 
direction it appears somewhat lopsid^ and from anotlier 
sinuous, on top near the apex there is a shallow groove, as 
if for the partial reception of the eleventh; the latter is 
slightly longer than the ninth and strongly curved at the 
base. The pale parts are the head, prothorax, scutellum, 
a small part of base of elytra, and the sides to near apex (but 
the two colours not sharply limitc(d), legs (parts of tarsi 
iufuscated), and basal joints of antennae. 

Two females, from Dorrigo, probably belong to this 
species, they differ from the males in having the head black, 
except for a variable portion of the muzzle, the scutellum 
black, the black of the elytra advanced to the base, except 
at the sides, where it is continued almost to the tips, 
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antennae shorter, thinner, with simple joints, and abdomen 
not notched; on one of them its tip is iiavous. 

Heteromastix mediofuscus, n. sp. Fig. 9. 

cJ . Black; muzzle, prothorax, legs, two basal, and 
three apical joints of antennae fiavous. With short and 
moderately dense pubescence. 

Read shining, and with two feeble mterocular depres- 
sions. Antennae moderately long, fifth and seventh joints 
slightly dilated on upper side, the sixth conspicuously 
dilated there, ninth joint longer than eighth, tenth and 
eleventh distorted, closely applied together, and about 
equal to the combined length of the seventh to ninth. 
Froth orax about twice as wide as long, sides slightly dilated 
and slightly thickened near apex. Elytra parallel-sided to 
near apex; with dense and small, but sharply defined 
punctures. Length, 3*5 mm. 

Eah. — Queensland: Mount Tambourine (A. M Lea). 
Type (unique), I. 11864. 

Apart from the antennae T cannot distinguish this 
species from II. hicolor, but the sixth joint is conspicuously 
produced on one side, although from some directions it 
appears even smaller than the adjacent ones; in colour it 
also approaches E. miroceimSj but the fourth to sixth joints 
of antennae of that species are very different. The third to 
sixth joints are pale on the under-parts, and infuscated 
above, the three following joints are almost black, the 
eleventh is so closely applied to the tenth that it is difi5.cult 
to distinguish its junction with that joint; it appears to be 
somewhat helmet-shaped, although not much like that of 
E. gagaticeps. 

Hetbromastix bispinicornis, n. sp. Figs. 10-12. 
d . Black ; prothorax, parts of under-surface of head, 
legs (tarsi infuscated), and two or three basal joints of 
antennae fiavous. With very short pubescence. 

Eead feebly impressed between eyes. Antennae moder- 
ately long, two apical joints distorted. Frothorax almost 
twice as wide as long, ipargined throughout, sides slightly 
dilated to near apex. Elytra parallel-sided to near apex; 
with dense and small, rugose punctures. Length (d> 9 )> 
4-4*5 mm. 

$ . Differs in having the head smaller, antennae 
shorter, thinner, and simple, and abdomen not notched. 

Eal. — Queensland: Mount Tambourine (A. M. Lea). 
Type, I. 11866. 
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The tenth joint of antennae of the male is rather large, 
and grooved on one side for the partial reception of the 
eleventh, from one direction it appears to be divided into 
two, so that the antennae seem to be twelve-jointed ; the 
eleventh is about the length of the three preceding combined, 
fairly stout on the apical half, and strongly narrowed (on 
one side) to the base, near the base there are two spines, a 
rather short outer one directed outwards and forwards (from 
some directions this appears to belong to the tenth joint), 
and a longer one on the lower side, directed downwards 
and backwards. The colours are as on many other species, 
but the armature of the eleventh joint distinguishes from 
them all. 

Heteromastix major, n. sp. Figs 13-15. 
d . Black ; prothorax, scutellum, labrum, parts of 
under-surface of head, and of three basal joints of antennae, 
knees and front coxae flavous. With very short pubescence. 
Read shallowly depressed in front. Antennae rathea' 
long and not very thin, two apical joints distorted. Frothorax 
twice as wide as long, margined throughout, wider near 
apex than at base. Elytra parallel-sided to near apex; with 
dense and small, rugose punctures, coarser in middle .than 
elsewhere. Subapical segment of abdomen deeply triangularly 
notched. Length, 6*5 mm. 

Hah , — ^New South Wales (R. J. Burton). Type 
(unique), I. 12254. 

The tenth joint of antennae is slightly shorter than the 
ninth, slightly wider at apex, somewhat lopsided, and with 
a notch at the apex on the under-surface; the eleventh is 
irregularly curved on one side, appears widest at base, and 
from another narrower than the tenth, and on its under- 
surface there is a long irregular groove; it has also a small 
basal spine invisible from most directions, and from some 
appearing to be attached to the tenths Except for the 
labrum the upper-surface of the head is entirely black, and 
this with the pale scutellum associate the species in my table 
with H, ^allipeSi and H, Jaticolhs, the former has legs 
almost entirely pale, and the lattey with a greater portion 
dark, they have also different terminal joints; it is larger 
than any other species, having the elytra entirely dark and 
terminal joints distorted. 

Hbtbromastix obscubipes, n, sp. Figs. 16, 17. 

d- Black; prothorax and parts of three basal joints 
of antennae flavous. With short, ashen pubescence. 
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Head with two small but distinct interocular impres- 
sions. Antennae moderately long and not very thin, three 
apical joints distorted. Profhorax about twice as wide as 
long, distinctly margined throughout HJhjtra parallel- sided 
to n^ar apex 3 with dense and small, but sharply defined 
punctures, becoming somewhat larger about middle Length, 
4 mm. 

Eah. — ^Victoria: Dividing Range (Blackbuim’s collec- 
tion). Type (unique), I 11868. 

The seventh and eighth joints of antennae are slightly 
incurved on one side, and outcurved on the other, the ninth 
has a narrow notch near the base (invisible from most 
directions, but very distinct from others), the tenth has its 
apical portion hollow, and conspicuously produced on one 
side, and a subbasal notch somewhat larger than on the 
ninth, the eleventh is about as long as the two preceding 
combined, with a spine on one side of base, and the middle 
strongly incurved on one side. There are two small, round 
foveae, on the disc of the pronotum of the type; they are 
quite symmetrical, but their presence- is possibly due to post- 
mortem contractions. No parts of the legs (except a small 
portion of the front coxae) are fiavous, even the tibiae being 
deeply infuscated. In my table would be placed with 
E- gagaticepSy which has conspicuously bicoloured legs and 
very different antennae; it is closer to E. laticoUis than to 
any other described species, but the scutellum is dark, the 
apical joint of the antennae is less strongly curved than on 
that species, but in much the same way. 

Heteromastix tasmaniensis, n. sp. Figs. 18, 19, 

d . Black; prothorax fiavous, parts of three basal joints 
of antennae obscurely fiavous. With rather dense pubescence. 

Eead with scarcely traceable frontal impressions. 
Antennae moderately long, third joint stouter than the others, 
tenth and eleventh distorted. Frothoracr twice as wide as 
long, margined throughout. Elytra parallel-sided to near 
apex; with dense and small, sharply defined punctures, 
becoming larger about middle. Length, 3*26-3’5 mm. 

Eah. — Tasmania: Cradle Mountain (H. J. Carter and 
A. M. Lea). Type, I. 12209. 

,The tenth joint of antennae on one side is slightly lonerer 
than the ninth, but on the other is conspicuously shorter, the 
eleventh has one side incurved towards the base, with the 
base itself on that side produced over the shorter side of the 
tenth, and witli a small spine there. .The abdominal notch is 
larger than usual. In my table would be placed with H, 
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gacjatice'p6^ from which it differs in being smaller, legs entirely 
dark, darker basal joints of antennae, with apical joints dif- 
ferent, and elytral punctures coarser; from the preceding 
species it differs also in being smaller, ninth and tenth joints 
not notched near base, the tenth longer on one side tha.n the 
other, but not conspicuously produced there, and the eleventh 
less strongly incurved on one side. It is the only species 
known from Tasmania with the apical joints distorted. 

Heteromastix nigriceps, n. sp. 
c? . Black and flavous. With short, pale pubescence 
Head with two faint interocular impressions. Antennae 
rather long and thin. Prothorax about twice as wide as long, 
margined throughout, lateral margins somewhat wider and 
distinctly thickened near apex. Elytra parallel-sided to near 
apex; with dense and small, but sharply defined punctures, 
becoming very small at tips and base. Length {6 y $)? 
3’5-4 mm. 

9 . Differs in having the head smaller, with smaller and 
less promihent eyes, and shorter antennae. 

Hah . — Northern Queensland (Blackburn's collection), 
Cairns (Dr. E. W. Ferguson). Type, I. 12257. 

The black parts are the head (except mentum), meso- 
stemum, metastemum, and abdomen; on some specimens some 
of the antennal and tarsal joints, and the coxae, are rather 
lightly infuscated, on others the legs and antennae are entirely 
pale. On both sexes (there are two pairs taken m cop. before 
me) the abdomen is notched, but the notch is much larger on 
the male than on the female. In my table would be asso- 
ciated with H. flavipenniSy but is a much smaller species, with 
finer punctures and prothoracic margins much as in /Z. 
pusUlnSy to which it is structurally closer. 

Heteromastix denticollis, n. sp. 
d . Flavous; head, metasternum, and abdomen blackish, 
antennae (except some of the basal joints) deeply infuscated, 
middle and hind coxae, parts of femora and of tarsi rather 
lightly infuscated. With short, pale pubescence. 

Head with two vague interocular impressions. Antennae 
long and thin. Froth ora x at widest more than twice as wide 
as long, with fine margins, but each side suddenly and stropgly 
dilated and thickened towards apex. Elytra lone, thin, and 
almost parallel-sided to near apex; with dense and small, but 
sharply defined punctures. length, 3-3‘25 mm. 

Bah . — Northern Queensland (Blackburn's collection). 
Type, I. 12261. 
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A narrow, fragile species, in many respects close to tlie 
preceding one, but at once distinguished by the lateral mar- 
gins of the protliorax ; these are suddenly and strongly dilated 
somewhat nearer the apex than base, so as to appear like a 
large obtuse tooth on each side; on the preceding species 
the margins are somewhat dilated near apex and thickened 
there, but the increase is neither sudden nor strong. A second 
specimen differs from the type in having the dark parts of the 
femora almost black.. 

Hetebomastix pulchripennis, n. sp. 

r? . Black; elytra deep purple. With short, dark 
pubescence 

Head with two small, transveise, interocular impressions. 
Antennae moderately thin, extending to about middle of 
elytra, second joint more than half the length of third, 
eleventh distinctly longer than tenth. P7'othora.b almost 
twice as wide as long, sides and base distinctly margined, the 
former almost parallel. Elytra parallel-sided to near apex, 
with dense and shatply defined punctures of moderate size. 
Length, 3 mm. 

Eah, — Queensland* Coen Biver (W. D. T)odd). Type 
(unique), T. 11869. 

In my table would be jfiaced with H. nujer, but the elytra 
are purple, prothorax more parallel -sided, and antennae no 
longer than in its female. 

Heteromastix fragilis, n. sp. 

(f . Dark piceous-brown, elytra, under-surface of head, 
legs, and three basal joints of antennae obscurely pale. With 
short, ashen pubescence. 

Head vaguely impressed between eyes. Anfcnnae long 
and thin, third joint twice the length of second, and slightly 
stouter than the following ones. P^^othorax about twice as wide 
as long, hind angles widely rounded, sides slightly dilated to 
near apex, and somewhat thickened at widest part. Elytra 
long and thin ; with dense, small, and somewhat rugulose 
punctures.' Length, 2 mm. 

Hah . — Northern Queensland (Blackburn’s collection). 
Type, 1.11873. ^ 

A minute, dingy, fragile species. Its prothoracio margins 
are slightly paler than the disc, and so the species could hardly 
be referred to B or BB of my table, but regarding it as belong- 
ing to BBB of that table, it would be distinguished from the 
species placed there by its minute size; it is in fact smaller 
than any species not^ in tha*t table, but there are otliers 
equally small now before me. 
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Heteromastix nigbiventris, n. sp. 

o' . Flavous ; apical lliree-fiftlis of elytra, abdomen, and 
eigbt or nine apical joints of antennae black. With rather 
short, pale pubescence. 

Head feebly impressed between eyes- Antennae moder- 
ately long and thin, third joint slightly stouter than the 
following ones. Prothorax about twice as wide as long, 
margined throughout, sides slightly dilated to near apex, 
and somewhat thickened near apex Elytra slightly dilated 
beyond the middle; with dense and small, but sharply defined 
punctures. ILength (c?> $), 2*5-3 mm. 

9 . Differs in having the head smaller, eyes less 
prominent, antennae shorter, and in the abdomen. 

Hah . — Northern Queensland (Blackburn^s collection), 
Cairns (Dr. E. W. Ferguson). Type, I. 11871 

The black part of the elytra is somewhat rounded in 
front, so that the flavous portion is advanced along the sides 
to beyond the middle; on some specimens some of the 
antennal joints beyond the third are hardly more than 
infuscated. In my table the entirely pale prothorax and 
bicolorous elytra readily distinguish it from all species having 
simple antennae; structurally it approaches E, fUSiUus; the 
simple front legs readily distinguish it from B. tibialis. 

Heteromastix compar, n. sp. 

c? . Black ; head, prothorax, scutellum, mesosternxim, 
two baeal joints of antennae, and knees flavous, rest of legs 
more or less deeply infuscated. With short, ashen pubescence. 

Head with a narrow, oblique impression, on each side 
of middle in front. Antennae rather long and thin, tenth 
joint partly shining, and with a small fovea near apex, 
Prothorax less than twice as wide as long, margins rather 
wide at base and sides, and narrow across apex, sides widest 
but not thickened near apex; with distinct, submarginal 
punctures. Elytra parallel-sided to near apex; with dense 
and sharply defined punctures of moderate size. Length, 
2*76-3 min. 

Bab . — Northern Queensland (Blackburn's collection), 
Huranda (F. F. Dodd). Type, L 11874. 

The tenth joint of the antennae, on three males before 
m^ has a small subapical fovea or puncture on a small 
s h ining place, on the type the joint it^lf is slightly longer 
and thicker than the eleventh; on the other males it is no 
thicker, and is slightly shorter than the eleventh; on two 
of them (including the type) the cephalic impressions are 
almost conjoined in front to form a V, on the other they are 
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much less distinct. In my table would be placed with 
B.. anUcuSy and R, gemculatus^ from which it readily 
distinguish^ by the tenth joint; from the former it is also 
distinguished by its smaller size and less conspicuously 
bicoloured legs, and from the latter also by only having two 
basal joints of antennae pale. 

A female, mounted with one of the males by Mr. 
Blaokbum, possibly belongs to the species, but has the head 
black, and differs in other (probably sexual) characters. 

Heteromastix angustxjs, n. sp. 

d . Flavous; elytra, metasternum, abdomen, 'and 
antennae (three or four basal joints excepted) deeply 
infuscated. With short, ashen pubescence. 

Read with two feeble interocular impressions. Antennae 
long and thin. ProtJioraT^ about twice as wide as long, base 
and apex finely margined, sides suddenly and strongly 
dilated, or obtusely dentate, rather nearer apex than base 
Elytra long and thin; with small and crowded, somewhat 
rugose punctures. Length, 2*25-2*5 mm. 

Rdb ^ — ^Northern Queensland: Blackburn’s collection. 
Types L 11879. 

A thin, dingy species, structurally close to 2/. denticdllUy 
but head and prothorax flavous; the sides of the prothorax 
are an exaggeration of those of II. pnsilhfs, but the antennae 
axe decidedly longer than in that species, the eyes are 
slightly larger, and the whole insect is smaller It is the 
smallest and thinnest of all the species having entirely dark 
elytra and pale head. 

Heteromastix collaris, n. sp. 

d. Black; prothorax, part of under-surface of head, 
and front coxae flavous. Densely clothed with short 
pubescence. 

Read gently depressed between eyes, with a slight 
longitudinal elevation near each antenna. Antennae long 
and rather thin, third joint stouter than the following ones. 
Prothorax less than twice as wide as long, margined through- 
out, sides slightly but regularly increasing in width from 
base to near apex, and then strongly rounded to apex itself, 
which is not quite as wide as base. Elytra almost parallel- 
sided to near apex; with crowded and small punctures (almost 
shagreened). Length (d, 9), 6-7 mm. 

9 . Differs in having the head smaller, antennae about 
one-third shorter, and in the abdomen. 

Rah. — ^Victoria: Dividing Range (Blackburn’s collec- 
tion), South Wandin (H. H. D. G-riffith from E. Jarvis). 
Type, I. 12269. 
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The sides of the prothorax are much as those of B , 
ifemculatus ; but the head and knees are black; the sides are 
intermediate between those of the species of the panoriUits (F) 
and ptmUifs (FF) groups of my table, in E. amahiLif^ the 
angulation is slightly more pronounced, the third and fourth 
joints of its antennae are thinner, and the knees are pale; 
//. '^implex IS smaller, with much shorter antennae, more 
distinct elytral punctures and pale knees; 11. pauxjJb/s, which 
it closely resembles in size and colour, has decidedly thinner 
antennae, and sides and front angles of prothorax different; 
thej’e are a few submarginal punctures on the prothorax, 
but they are much less distinct than on II. mctoriensis, 
which also has the sides of the prothorax evenly rounded, 
knees (on the typical form) paler than the adjacent parts, 
and elytral punctures much more sharply defined 

IIeTEKOMASTIX SEllEATICORNIS, n. Sp. 

(S . Black; prothorax, part of under-surface of head, 
two basal joints of antennae, and part of the third, and legs 
(tarsi and parts of tibiae infuscated) flavous With short 
pubescence. 

Read gently depressed in front. Antennae moderately 
long, rather thin, third to tenth joints slightly serrated on 
one side. Brothorax less than twice as wide as long, margined 
throughout, lateral margins slightly and evenly rounded and 
■slightly thickened near apex; with submarginal punctures 
Elytra slightly wider near apex than at base; with crowded 
and small rugose punctures. Length (d? 9)? 4*6-6 mm. 

§ , Differs in having the head smaller, antennae about 
one-third shorter and not serrated, prothorax with margins 
nowhere thickened, and in the abdomen. 

Rah . — ^New South Wales: Brindabella (Blackburn ^s 
collection), Jindabyne, in January, and Sydney (H. J. 
Carter), Type, I. 11876. 

On each of three males and five females the tips of the 
front tibiae, half of the middle and three-fourths of the hind 
ones are infuscated ; on one of the males the base of the hind 
femora and hind coxae are infuscated, and on two of the 
females the middle and hind femora are deeply infuscated 
in parts. The serration of the antennae of the male is 
slight, but quite distinct from some directions; in H. 
pauxilluB they are not serrated, on the female of the present 
species they are also not serrat^, but they are scarcely half 
the length of those of that species, which is also narrower 
and with darker legs; R. simplex has shorter and non- 
serrated antennae, elytral punctures more distinct, and more 
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of legb dark, the antennae of its female, however, are very 
similar. In appearance it is closest to II, latiiSy but is 
somewhat narrower, antennae longer and more strongly 
serrated in male, the terminal joint not constricted in middle, 
and more of the legs and less of the head pale. 

Laius sinus, Lea. 

A specimen, from Gosford, the locality of the type, is evi- 
dently a female of this species, its apparent second joint 
(really the third) of antennae is much larger than is usual in 
females (but in this it resembles the female of L, fiaiwno- 
fat ns) but much smaller than in the male and simple, from 
the male also it differs in having the following joint reddish, 
less of the muzzle reddish, the head with very small punctures, 
and the front tarsi and abdomen simple. 

Laius flavifeons, Lea. 

Two males, from Parachilna (South Australia), differ 
from the type in having two narrow dark lines extended in 
front from the dark interocular space, parts of the under- 
surface of the two basal joints of antennae (in error in the 
original description the second joint was referred to as the 
‘‘basah* one) and the legs entirely dark; the dark subapical 
markings of the elytra are also connected across the suture. 
One of the specimens has a black blotch, with a greenish 
gloss, occupying rather more than the median third of the 
prothorax, touching its base but not apex; this specimen 
at first glance somewhat resembles L. nidicola, L. inter- 
medius, and L. mllosifs, all of which have much larger punc- 
tures on the elytra, and very different antennae. 

Laius pallidus. Lea. 

A male, from Parachilna, with antennae identical witli 
those of the type, has the dark part of the elytra not in the 
form of sharply limited spots, but more like a deep stain, 
irregularly occupying most of the basal two-thirds, with a 
whitish spot, completely isolated at the basal third, on each 
elytron ; its scutellum is black. 

Laius vebticai.is, W. S. Mad, 

A male of this species, from Wyndham (North-western 
Australia), is somewhat smaller than the females before me; 
the basal joint of its antennae is large, and with a process 
obliquely placed, so that from some directions the process 
itself appears narrow, parallel, and elevated at right angles 
from the mass of the joint, from other directions it appears 

(13> Trans. Roy. Soc, S. Austr., 191 777*^1387 fomtlT line. 
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to be subtriangular, with its hind part vertical, and front 
part curving to the ape^, from other directions the whole 
joint appears like a thick, barbless hook ; the apparent second 
joint is large, convex on the lower-surface, and irregularly 
concave on the upper; the second joint of its front tarsi is 
stout, and longer than the two following ones, which from 
some directions it entirely conceals, it is also tipped with 
black. It is certainly close to the male of L, tarsalis^ but the 
head is without the interrupted ridge betv/een the eyes which 
causes the head of that species, when viewed from behind, to 
appear conspicuously notched in the middle , the head of the 
present species, when so viewed, appears to have a gently even 
incurvature between the eyes. 

Laius cinctxxs, Kedt. 

A male, from Townsville, is much below the average size 
of this species, has shorter antennae (the three apical joints 
are notably stouter than on the typical form), and front 
femora pallid, but as the distorted joints of the antennae are 
almost exactly the same, and the front femora are foveate, 
it should probably be regarded only as a variety of the species. 

Laius aemicollis, Lea. 

A male of this species, from Sea Lake (Victoria), in Mr. 
Goudie's collection, has the pale parts almost scarlet, no doubt 
the normal colour of living specimens. Two females, from 
Leigh Creek (South Australia), evidently belong to the species ; 
they differ from the male in having the head green, except 
for the flavous muzzle, and without excavations, the pro- 
thorax unarmed and immaculate, and the second joint of the 
front tarsi normal. 

Laius effeminatus, n. sp. 

d . Metallic purplish-blue, prothorax, three spots on 
6l3rtra, under-surfaoe of basal joints of antiennae, and part 
of abdomen reddish. With rather dense, erect, blackish hairs. 

Read gently convex, with two feeble depressions in front; 
punctures small and sparse. Antennae obtusely serrated, 
apparent second joint simple, almost as long as two following 
combined. Prothorax widely transverse, sides strongly 
rounded, base feebly bilobed; with fairly large, scattered 
punctures, becoming numerous on sides. EJi/tra slightly 
dilated to near apex, sides and suture thickened ; with 
crowded, rugose punctures, becoming sparser (but still dense) 
and more sharply defined near scutellum, and at apex. Front 
femora simple; second joint of front tarsi large, lopsided, 
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partially concealing third and fourth, and with a black 
outer comb. Length (d, 9 )j 4-^*5 mm, 

$ . Differs in having the head smoother in front, 
antennae slightly shorter and thinner, elytra more dilated 
posteriorly, and second joint of front tarsi similar to the third. 

Hah, — Victoria: Melbourne, in September (F, E. Wil- 
son); Geelong (H. W. Davey). Type, I. 12215. 

One of the few species of the genus with antennae prac- 
tically identical in the sexes. The pale markings of the elytra 
consist of a fairly large spot, common to both, at the apex, 
and a narrow spot on the middle of each side, varying from 
one-third to one-fifth the length of the elytra; but on one 
female the lateral spots are absent. The antennae, scutellum, 
under-surface, and legs are less blue than the head and elytra ; 
they might be regarded as black, with a bluish gloss ; on some 
specimens parts of the elytra have a slight greenish gloss. 
On each of the nine specimens examined the elytra do not 
quite cover the abdomen; on the male the tip of the latter 
is deeply notched, on the female it is but feebly notched. 

Laius janthinipennis, n. sp. 

d . Black with a purplish gloss, elytra deep purple, 
prothorax and parts of basal joints of antennae flavous. 
With sparse, ashen pubescence, and erect, dark hairs. 

Head with a narrow curved line connecting bases of 
eyes, front shallowly depressed and subtriangular; with 
minute punctures. Antennae with first joint large, its inner 
apex produced into a truncated lamina, apparent second 
joint large, its lower-surface gently convex and irregularly 
four-sided, upper-surface irregularly concave and deeply 
notched to receive lamina of first joint, the following joints 
feebly serrated. Prothorax strongly transverse, sides strongly 
rounded, base gently bilobed, a wide shallow depression near 
base; sides with fairly numerous punctures, sparse elsewhere. 
Elytra parallel-sided to near apex, sides and suture thickened; 
basal sixth and apical third shining and with sparse punctures, 
the intervening space subopaque, and with crowded, rugose 
punctures. Second joint of front iar^d rather large and lop- 
sided. Length, 3 mm. 

Hah, — Queensland: Roma (Dr. E* W. Ferguson). 
Type, I. 12216. 

A very distinct species of medium size, and the only one 
known to me having prothorax entirely pale, and elytra 
entirely dark. In some respects it is close to the description 
of L, c^feripenms^ but is smaller, protborax immaculate, 
two jointe of each antennae partly pale, and muzzle dark* 
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Laius tntrtcatus, n. sp. 

c? . Black, in parts with a greenish or ])luish glos'^ ; 
elytra bright red, with purple markings, sTiture black, all 
margins of prothorax, parts of muzzle, and parts of basal 
joints of antennae reddish. With sparse, ashen pubescence, 
and erect, brownish hairs. 

Head densely granulate-punctate. Antennae with first 
joint dilated and irregular at apex, apparent second large, 
lower-surface gently convex and lopsided, upper-surface 
with a large excavation near base, and a semi-double one 
near apex, following joints more or less distinctly serrated, 
apical one almost twice as long as the preceding one. 
Proiliora.T almost twice as wide as long, sides evenly rounded, 
irregularly depressed near base ; margins with iiTegular 
punctures, small and sparse elsewhere. Eli/ fra almost 
parallel-sided to near apex, sides and suture thickened ; with 
crowded but sharply defined punctures in middle, becoming 
sparser about base and apex. Second joint of front iant 
rather large, lopsided, with a black outer comb. Length 
(d, 9)> mm. 

$ . Differs in having the head smaller, with smaller 
punctures, basal joints of antennae entirely pale, the first 
about as long as in the male hut only about half as thick 
at apex, the apparent second simple, about as long as two 
following combined, and second joint of front tarsi much 
the same as third. 

Hab . — South Australia: Port Broughton (A. M. Lea), 
Fowler Bay (C. French). Type male, I. 11881, in South 
Australian Museum; type female, in National Museum. 

A curiously marked species. The red of the elytra is 
brighter but otherwise almost as in Sovnis cardnudh: the 
purple part on each elytron is directed backwards from the 
shoulder, on the inner side curves round to the suture at 
the basal third, from the main portion is continued and at 
the apical third is directed on one side to the margin, along 
which it continues for a short distance, on the other side ii. 
turns round to meet a large, somewhat diamond-shaped 
mark on the suture, as a result (combined with the black 
suture) there are four isolated red patches on each elytron : 
a round one near the scutellum, an irregularly four-sided 
medio-sutural one, a large irregular apical one, and a narrow 
lateral strip on the basal half; the lai'ge dark part of the 
pronotum is gently incurved to the middle in front, dilated 
on each side, and bilohed at base. 
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Laics trifoveicoenis, n. sp. 
o' . Dark purple, some parts blackish : prothorax, apex 
of elytra, basal joints of antennae, and most of legs flavous. 
With sparse, ashen pubescenc?e, and long, dark hairs. 

Read gently concave in front; vdth dense and small 
punctures. Antennae with first joint dilated at apex, 
apparent second very large, lower-surfaoe gently convex, 
upper-surface with three irregular excavations ProtJioi'n.r 
strongly transverse, sides strongly rounded ; witli fairly 
dense punctures on sides, sparse elsewhere. Ehjira almost 
parallel-sided to near apex, sides and suture slightly 
thickened, apex base and sides with rather small and rugose 
punctures, denser, larger, and more rugose elsewhere. Second 
joint of front tarn lopsided, with a black outer comb. 
Length (d, $)^ 2*75-3 mm. 

$ . Differs in having the head smaller, apparent second 
joint of antennae simple, and second joint of front tarsi 
similar to the third. 

Rah . — Australia (old collection); South Australia: 
Moonta (Blackburn's collection). Type, I. 7582, 

The elytra are coloured almost as in //. mirocerio^, but 
the two species have little else in common, from some 
directions they appear to be multigranulate. The pale apical 
portion occupies about one-fourth of the length at the 
suture, where it is longest, and then curves round to each 
side so as to resemble the figure 3, but it is very narrowly 
continued along each side almost to the base; the antennal 
joints, after the apparent second, are more or less infuscated. 

Laius albomaculatus, n. sp. 
d . Black ; parts of basal joints of antennae flavous, four 
large spots, and parts of extreme base of elytra, almost white. 
With fairly numerous, erect, dark hairs. 

Read gently convex, with a small fovea in middle and 
two feeble depressions in front ; wifch dense and sharply defined 
punctures. Antennae with first joint moderately long, the 
apparent second much larger, gently convex on lower-surface, 
irregularly concave on upper-surface, the outer front angle 
conspicuously produced, many of the following joints trans- 
verse. Frotho7'a,r widely transverse, apex much wider than 
base, a shallow depression near base ; with dense and sharply 
defined punctures on sides, sparser elsewhere. Elytra with 
sides slightly dilated to near apex, sides and suture thickened ; 
with dense and sharply defined punctures on most of the 
dark parts, sparser and smaller on the pale parts. Second 
joint of front tarn lopsided, with a black outer comb. 
Length, 2‘5 mm. 
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Eah . — South Australia: Tarcoola (A. M. Lea). Typ€ 
(unique), L 12217. 

A small, very distinct, black and white species, in some 
respects like L, flavonotatus, but antennae of different shape 
and elytral spots and punctures very different. Tlie pale 
basal parts of the elytra are normally concealed by the pro- 
thorax; two of the spots are at the basal third, and appear 
as parts of a fascia widely interrupted at the suture, and 
not touching the sides; the other spots are apical, and very 
narrowly separated by the suture. 

Laitjs inconstans, n. sp. 

(S - Flavous and black or infuscated. Clothed with 
sparse, ashen pubescence, and a few longer hairs. 

Head wide and gently convex; with dense sharply defined 
punctures. Antennae with basal joint fairly large, the 
apparent second much larger, gently convex on lower-surface, 
upper-surface with a curved ridge bounding two large unequal 
excavations, apical comers somewhat produced, many of the 
following joints slightly transverse. Prothorax about twice 
as wide as long, sides strongly rounded, a shallow depression 
near base ; with fairly dense and rather sharply defined punc- 
tures on sides, sparse elsewhere. Elytra almost parallel-sided 
to near apex, sides and suture thickened ; densely and 
irregularly granulate-punctate, the punctures smaller and 
sparser about base and tips than elsewhere. Second joint of 
front tairsi large, lopsided, and with a black outer comb. 
Length (d, $), 2-2*75 mm. 

$ . Differs in having the head smaller, the apparent 
second joint of antennae simple, and about as long as the 
two following combined, prothorax less transverse, and second 
joint of front tarsi simple. 

Eab . — South Australia: Barton (A. M. Lea), Murray 
Biver (A. H. Elston and B. F. Kemp). Type, I. 12218. 

In general appearance approaches the variety of L. 
^lidm described from Parachilna, but the antennae very 
different. Of the four specimens before me no two are exactly 
alike in colours. The type male has the head flavous, with 
the basal half slightly infuscated, the prothorax is almost 
black, with all the margins narrowly flavous, the scutellum 
is black, the elytra at the extreme base (normally concealed 
by the prothorax) are flavous, then there is a fairly wide 
blackish fascia touching the suture but not the sides, then a 
fairly wide, almost white one, touching the sides but not the ' 
suture, then a wider blackish one touching the sides, and 
narrowly interrupted at the suture, and then about the apical 
fourth is flavous; the tarsi and tip of antennae are also 
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iiituscat-ed A second male lias the head entirely pale, the 
prothorax pale except for a large infuscated spot on each 
side, the dark parts of the elytra less blackish, and the pale 
fascia at the median third larger ; most of the antennae and 
of the tibiae are also infuscated. The type female has the 
head, prothorax, scutellum, antennae (except the extreme 
tips), and legs flavous, with the dark basal fascia not much 
darker than the pale one following it, and the postmedian 
one hardly infuscated. On the second female the base of the 
head and part of the prothorax are vaguely infuscated, and 
the elytral markings are very obscurely defined, the infus- 
cation of the legs is also slight. As with other males of the 
genus the apparent second joint of the antennae appears of 
different shape from almost every point of view. 

Hypattalus punctulatus, Blackb. 

Although Hy pat talus was proposed by Blackburn on 
species that differed in their tarsi from typical species of 
the genus Attains, and the male tarsi of the latter were 
commented upon, he did not denote the sex of either E. 
punctulatus^ or E. elegam (described on the same page), and 
there ‘were no particulars given (the legs, except as to their 
colour, were not mentioned in either description) that 
can be relied upon to determine the sex. When the major 
portion of his collection was acquired by the South Australian 
Museum there was one cotype of punctulatus in it, this 
specimen is a female. Two' males, from Adelaide and Mount 
Lofty, belong to the species, and differ from the female in 
having part of the muzzle pale, the antennae longer and 
strongly serrated, and the hind tibiae thickened, and foveate 
in the middle of the outer side, with part of the foveated 
portion red. In the male of E. elegans the distorted portion 
is slightly nearer the base, and is not foveate externally. 
The two species are certainly distinct, but they both have 
decidedly blue elytra. Another male, from Victoria, however > 
has the elytra of such a deep purple as to be almost black. 

Hypattalus soedidus, Lea. 

Of two specimens taken by Mr. F. E. Wilson, in Victoria, 
one has a dark median line on the prothorax and more of its 
sides dark than usual; the other has the prothorax entirely 
pale. 

Hypattalus alphabeticus, Lea. 

Two specimens, sexes, from Parachilna (South Australia) 
probably belong to this species, but differ from the type in 
being considerably larger (d, 2*75; $, 3 mm.), the ^dark 
d2 
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parta of the elytra metallic-blue instead of violet, with the 
subapical spots more nearly circular, and touching the suture, 
the pale portion the same shade as the prothorax, instead 
of paler, the punctures across the middle fairly coarse, and 
the antennae (except the under-surfaoe of some of the basal 
Joints) deep black. The female differs from the type (also 
a female) in having the antennae decidedly shorter and 
stouter, the legs darker, with the hind ones black. The 
male has d.ecidedly longer antennae than in the Parachilna 
female, of the same proportionate length as those of the 
type, but the serrations are stronger; its hind legs are 
missing, but the front and middle femora and tibiae are 
pale; the front femora are simple. 

Hvpattalus iNsuiiABis, Lea. 

A specimen, from the Dividing Range (Victoria), 
evidently belongs to this species, but has tibiae entii’ely 
dark; the prothorax is flavous with a large infuscate discal 
blotch, and its punctures are less distinct than on the types; 
the elytra have vague remnants of striation (as on the 
types). A specimen, from Sydney, has legs as in the type, 
but the prothorax entirely flavous. 

Hypattalus plavoapicalis, n. sp 
d . Black; tip of elytra, apical segment of abdomen, 
parts of under-surface of antennae, and of under-surface of 
muzzle, trochanters, and parts ot coxae flavous With sparse, 
short, ashen pubescence, and rather numerous erect, dark 
hairs. 

Head moderately convex between eyes, with two shallow 
conjoined depressions in front; punctures rather sparse and 
minute, becoming denser at base. Antennae rather long, 
feebly serrated, seventh joint slightly longer than the adjacent 
ones, and the length of eleventh. Prathorar strongly trans- 
verse, sides (except in front) and base obliquely margined ; 
with a few scattered punctures. Elytra parallel-sided to near 
apex, sides and suture slightly thickened, the apex more 
sttrongly so ; with rather large, crowded, and sharply defined 
punctures. Apical segment of abdomen rather large. Hind 
tibiae moderately curved. Length ( cf , 9), 4-4 '6 mm, 

9 • Differs in having the head smaller, with shallower 
frontal depressions, antennae shorter and thinner, legs 
shorter, and apical segment of abdomen softer. 

^ —Tasmania: Cradle Mountain (H. J. Carter and 

A. M. Lea), Waratah (Lea). Type, I. 12248 

In my table of the genus would be associated with 

<M)Lea, Trans. Ent. Soc. Lend,, 1909, p 169. 
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H. eiilis and H. montanv^^ but differs from eacli in the pale 
markings of elytra being confined to the apex. On the male 
the elytra have a faint greenish gloss; the apical segment of 
its abdomen is smooth and appears to be hard (as in the male 
-of E. uincn'tnfn^ ) ; on the iemale, although similarly 
coloured, it is irregularly ^vrinkled, as a result of post-mortem 
contractions. A single specimen was taken at each locality. 

Hypattalus tricolor, n. sp. 

c . Black ; elytra violet-blue, their tips, prothorax, 
scutellum, and abdomen fiavous; parts of legs and of basal 
joints of antennae obscurely diluted with red. Uipper-surface 
almost glabrous. 

Head with very feeble depressions in front; with sparse 
and minute punctures. Antennae moderately long, not very 
thin, obtusely serrated. Prothorax strongly transverse, 
sides and base thinly margined; almost impunctate. Elytra 
parallel-sided to near apex, sides and suture thickened, the 
apex still more so; with rather minute but sharply defined 
punctures, nowhere crowded, but in places rather numerous. 
Front femora moderately curved and edentate, but 
trochanter long, thin, and truncated, hind tibiae rather long 
and strongly curved. Length, 2*5 mm. 

Jlah. — North ei'u Queensland ( Blackburn collection). 
Type (unique), I. 11885. 

The curvature of the front femora, with the very 
conspicuous front trochanters, associate this species with 
E. australis and its allies; the only one of these having 
similarly coloured eljrfcra is H. a^pici petmis, which has elytral 
punctures crowded (although sharply defined) on most of its 
surface, very different to those on the present species, which 
also has the abdomen j)ale. There are several somewhat 
similarly coloured species (11. mrifhs and //. riohteeih^}^ but 
with normal front legs in the male. 

A female, from New South Wales (Blackburn's collec- 
tion), probably belongs to this species, but has slightly 
larger elytral punctures (although nowhere crowded), its 
eolours axe exactly as in the type, from which it differs alsoi 
in having antennae shorter, and front legs simple. 

Hypattalus inconspicuus, n. sp. 

d • Black, prothorax fiavous ; parts of four or five basal 
joints of antennae, trochanters, parts of coxae and parts of 
front and of middle tibiae obscurely fiavous. With sparse, 
ashen pubescence. 

Head with shallow depressions in front, and with rather 
sparse punctures. Antennae moderately long and obtusely 
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serrated. Prothorax strongly transverse, sides and base with 
thin margins ; sides with fairly distinct punctures, sparse else- 
where. Elytra with sides feebly dilated from near base to 
beyond the middle, sides and suture slightly thickened ; with 
sharply defined and dense, but not crowded, punctures. Le(ji^ 
long and thin, hind tibiae rather strongly curved. Length, 
1*75-2 mm. 

$ . Differs in having the head slightly smaller, with 
thinner antennae, elytra slightly wider, legs slightly shorter, 
and in the tip of the abdomen. 

Eah , — IJTew South Wales; Blue Mountains (Dr. E. W. 
Ferguson). Type, I. 12220. 

In appearance like small specimens of E. caJ carat us, from 
which it differs in the thinner antennae, and hind tibiae of 
female not spurred; E. ahdommalis is somewhat larger, elytra 
with smaller punctures, and antennae much shorter and dis- 
tinctly serrated. 

Hypattalus minutus, n. sp. 

Black; a small part of muzzle, basal parts of legs, and 
* parts of basal joints of antennae obscurely testaceous. 
Upper-surface almost glabrous. 

Ecad almost impunctate, an oblique depression each 
side in front. Antennae moderately long, thin, and 
obtusely serrated. Prothorar btrongly transverse, sides and 
base finely margined; almost impunctate. Elytra rather 
distinctly dilated to near apex; with minute, rugulose 
punctures. Legs long and thin. Length, 1 mm. 

II ah, — South Australia: Kangaroo Island (A. H. 
Elston). Type, I. 12219. 

The smallest Australian species of the Malachiides, 
being only about half the bulk of //. 'parvoniger, its 
nearest ally. The tarsi are narrower than is usual in the 
genus, and the exoskeleton seems to be unusually soft; as a 
result the five specimens taken by Mr. Elston all differ in 
apparent shape, owing to post-mortem contractions. 

Oakphubus and Balanophorus. 

Owing to the fact that the females, as well as the males,, 
of Balanophorus have a comb on the basal joint of the front 
tarsi, and that in Carphuru^ it is the males only that have- 
such a comb, I was led astray, and described as male 
Carphuri specimens that were really female Balauophori, In 
my table species that ne^ reconsideration in this 

US) Lea, Trans. Ent. Soc. Lond., 1909, pp. 188-191; in the 
table the top line of page 190 should have been hh not nn (to 
mate with h on page 189). 
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respect are those referred to *‘G. Antennae subpectinate or 
very strongly serrate.’’ Upon these the following comroeiits 
are offered : — 

elegan^^. Lea. The comb on the front tarsus of each of 
the types is unusually long, and as the serrations of the 
antennae are rather less pronounced than in females of 
Balanophorm it was probably correctly referred to Carphitrvs. 

longipes, Lea. The type is in the Macleay Museum, and 
I have not re-examined it. 

vartipenni^, Lea. Tire type female is without co>mbs, and 
so is a Carphiirits^ the serrations of the antennae of the male 
are very pronounced. A male in Mr. Carter’s collection, from 
Stradbroke Island, has the middle femora entirely pale, and 
the hind ones dark only at the apical third ; a female, in the 
‘Queensland Museum, has the elytra entirely pale. 

lepidu>iy Lea. The type has combs and in appearance 
is very similar to a female of B. scapidaft/Sy but its elytral 
punctures are denser and sharply defined, and hence it is 
probabaly a Carphurns, 

maculiventriSy Lea. The type is a female without combs, 
and so is a Carphurns. 

apiciventris, Lea. The type of the species and a speci- 
men of the variety duhnis have combs, but until both sexes 
are known it is desirable to leave the species in Carphurns. 

bifoveatus, Lea. Although in general appearance very 
•close to B. janthinipennU the female is without combs and 
so is a Carphurns, 

triunpressus, Lea. See note as Balanophorn^ iriim- 
pressns. 

pictipes, Lea. Two females are combless, and so belong 
to Carphurns. 

rhagonpchuius, Fairni. See note as B. rhagonpchinus, 

simulator, Lea. The type has combs and is probably a 
female Balanophorus, as structurally it is very close to a 
female of B. rhagonychinus. 

Balanophorus brevipbnnis, Germ. 

Two specimens, sexes, of this species in Mr. F- E. 
Wilson's collection, from Gisborne (Victoria), have the head 
entirely red. 

Balanophorus pictus, Lea. 

A male, from Melville Island, in the National Museum, 
has the greater portion of the legs black, but otherwise 
agrees well with a cotype of this species. A specimen from 
the Forrest River (North Western Australia) is evidently a 
female of the species, its colours are much as in the male, 
except that the tip of the abdomen is black, that parts of 
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the tibiae are infuscated, and that the blue of the elytra 
occupies more of the sui'face ; the antennae are strongly 
serrated only. 

Balanophouxjs TiiiiMPiiE&&rs, Lea (formerly CVuphuuus). 

Deceived by its tarsal combs I described the type of this 
species as a male Carfliifrus^ but Mr. F. E. Wilson has 
recently taken, at Bingwood in Victoria, a true male of the 
species, and it is a BalcmophoniSf with long rami on the 
antennae after the third joint. It has denser and smaller, 
but more sharply defined punctures on the elytra than on 
B. janthinhpeyinis, from which, as also from B, mctoriensisr 
it may be distinguished by the eyes being much larger; on 
the female they are as large as on the males of those species ♦ 
and on the male about twice as large, being almost as large 
as on the male of B. scapiilaftfs. 

Balanophouus hhagonychinus, Fairm. (formerly 
Cabphurus) . 

This species is also a BalanophoriiS) its male having- 
fiabellate antennae much as in the above species, and in B^ 
sea pula f us; its eyes are much as in the latter species. In 
both sexes the femora and tibiae vary from entirely pale to 
entirely dark ; on the female the femora are often infuscated 
in the middle, on one female the only dark part of the head 
is a conspicuous fascia connecting the eyes. Specimens 
before me are from Sydney, Blue Mountains, Eden, Kangaroo- 
Valley, and Mittagong, in New South Wales; and near 
Brisbane, in Queensland. 

Balanophorus janthinipennis, Fairm. 

Two specimens, sexes, from Galston, differ from the 
typical form of this species in having the abdomen dark, 
except for the sides of the three basal segments, the elytra 
blackish-purple, and the second joint of antennae entirely 
pale; the elytral punctures are also smaller, although much 
more distinct than on 7?. victorjensis, 

Balanophorus concinnus, n. sp. 

d- Flavous; elytra (except extreme base), and apical 
two-thirds of hind femora black, part of metasternum, eight 
apical joints of antennae, tarsi, and hind tibiae more or less 
deeply infuscated. With blackish hairs, denser on elytra, 
and longer on sides of abdomen, than elsewhere. 

Head rather wide, a shallow depression each side in 
front; base punctate and transversely strigose. Each eye 
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less than half the width of the inter-ocular space. Antennae 
with third joint acutely produced on one side, each of the 
bcven following joint'? with a long ramus. Prothorax slightly 
longer than wide, sides gently rounded, a shallow depression 
near base. Eh/fra about twice as long as wide , with dense, 
small and distinct, but not veiy sharply defined punctures. 
Basal joint of front large, lopsided, partly concealing 

second joint, with a black comb ftom base to apex on inner 
side. Length, 6 mm. 

Jlah. — Queensland: Cairns district (F, P. Dodd). Type 
(unique), 1. 11954. 

About the size of the typical form of B, bcapulatus, 
but with much smaller eyes than the male of that species, 
being only the size of those of its female (this character also 
distinguishes it from the description of B. nuaalops). In my 
table it would be associated -with B. //msfers? and B, picfus^ 
but is is much smaller and otherwise different from those 
species. The head and prothorax have a somewhat redder tone 
than the other pale parts ; the pale portion of the elytra occu- 
pies hardly more than tlie slope adjacent to the ])rothorax. 

Carphurus ARMiPENNis, Faimi. 

A male of this species, from Port Denison, has a wide 
space along the suture pale, and an obscurely pale latero- 
apical spot. 

Carphurus pallidifrons, Lea. 

A female, from Aspendale (Victoria), in Dr. Ferguson^s 
coliectio-n, has the front tibiae and the tips of all the femora 
flavous. A male, from the Victorian Alps, in the National 
Museum, probably belongs to the species, but has a con- 
spicuous curved red mark connecting the eyes. 

Carphurus longicollis, Lea. 

A male, from Cairns, has the abdomen and tibiae entirely 
reddish. 

Carphurus frenchi, Lea. 

A female, from the Blue Mountains, in Dr. Ferguson's 
collection, has the pale basal markings of the elytra larger 
than usual, and the prothorax with an irregular, infuscate 
blotch. 

Carphurus punctatus, Lea. 

A specimen, from Launceston, has the prothorax with a 
large black spot on each side, much as on some varieties of 
<7. elongatuf^^ but the two species are otherwise very distinct. 

(16) Lea, Trans. Ent. Soc. Lond., 1909, p. 180. 
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Cabphurits iNVENtJSTUS. Lea. 

A male, from Illawarra, has parts of the elytra obscurely 
diluted with red. 

Carphurus ALTERNiVENTRis, Faimi. 

Two females, from Cairns, in Dr. Perguson^s collection,, 
have the legs almost entirely black and the head black, with 
an almost round, red spot, half-way between the base and 
apex. A male, from Gayndah, has a pale vitta on the side 
of each elytron, from the base to near the middle, touching 
the side at the base, but not at the middle; a female mounted 
with it (and a similar one from Cairns) has the vitta reduced 
to an isolated spot near the side, its head has a large circular 
red space, rendered rather conspicuous by the adjacent surface 
being infuscated, 

Caephueus cristatiprons, Pairm. 

A female, from Mount Tambourine, has a longitudinal 
black spot on the disc of the pronotum. 

Carphurus elongatus, Mad. 

Of two males, from Aspendale (Victoria!, in Dr. Fer- 
guson’s collection, one has the apical three-fifths of elytra 
black, except that the inner angle of each is obscurely diluted 
with red ; its prothoracic spots are normal ; the other has the 
prothorax immaculate, and the inner angles of the elytra no 
paler than the adjacent parts. 

Carphurus gallinaceus, n. sp. 

(S • Flavous; abdomen reddish-flavous ; base of head, 
scutellum, mesosternum, metasternum, and coxae black; 
seven apical joints of antennae infuscated or black ; labrum 
slightly infuscated. With sparse and very short pubescence 
in parts, and with long, straggling, dark hairs. 

Head with a wide, semidouble excavation between eyes, 
and a smaller (but large one) on each side, each of the 
latter bounded inwards by a strong, curved elevation, the 
two elevations connected in front; base punctate and trans- 
versely strigose. Antennae moderately long, third to ninth 
joints serrated. Prothomx slightly longer than greatest 
width (near apex), sides evenly rounded, a wide shallow 
depression near base, and a shallower one near apex. Ehftra 
about twice the length of prothorax and much wider &an 
its base, each side near apex with a conspicuous notch, the 
^ai^[ins of the notch thiclj;ened, its anterior end obtusely 
pointed, i^e posterior end armed with a flat, acute spine,. 
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directed forwards and outwards, each elytron near apex out- 
wardly curved at suture; wnth dense and rather small, but 
sharply defined punctures. Basal pint of front tars? with a 
small, black, inner comb. Length, 5 mm. 

Eah. — Queensland: Bribie Island (A. M. Lea). Type 
(unique), I. 11941. 

The crest on the head is even larger than on C. erfsta- 
fifrons, and the ridges conipusing it curve round at the base, 
with the excavation behind them bisinuate, instead of single; 
the excavation at the side of each eye terminates before the 
posterior end of the eye, in cnsfafifroiis (as viewed from the 
side) it is seen to slightly pass the eye ; on the present species 
also there is a slight infuscation on each elytron near the 
suture, but the derm near the armature is immaculate. 

Carphurus excisus, n. sp. 

d. Black; head, except at base, prothorax, elytra about 
armature and on extreme sides, thence to base, but not to 
apex, tips and sides of abdominal segments, three basal joints 
of antennae, and parts of tibiae reddish-flavous With long, 
dark hairs, and in parts with sparse, white pubescence. 

Ht(ul with three rather large excavations: one in middle 
bounded on each side by a narrow ridge, and one on each 
side bounded by an eye ; with irregularly distributed punc- 
tures, base transversely strigose. Antennae moderately long, 
third to tenth joints moderately serrated, /^rofhara r slightly 
longer than the greatest width (near middle), sides evenly 
rounded, a wide shallow depression near base; with a few 
scattered punctures. Bhffra about twice the length of pro- 
thorax, each side near, apex strongly notched, the part bound- 
ing the notch strongly thickened, its posterior end with a flat 
blunt-tipped process, directed outwards and forwards; with 
dense and rather sharply defined punctures, except on tips, 
which are strongly, separately rounded. Basal joint of front 
tarsi with a small, black, inner comb. Length, 4*25 mm. 

Hah. — Victoria: Fern Tree Gully (F. E. Wilson). Type 
(unique), I. 11942. 

Structurally close to 0. f/allinaceus, but crest of the head 
with its sides less distant at base, the excavation behind it 
not bisinuate, and the elytra, abdomen, and legs very 
differently coloured. .Tlie sculpture in general is near that 
of C. cristatifron,% but the inner part of the crest is different, 
and the elytra, etc., are differently coloured. 

Carphurus balteatus, n. sp. 

d- Flavous; elytra blackish, with a wide flavous fascia 
near base, and with an obtuse extension along suture, apical 
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half or more of antennae and metasternum infuscated or 
black. With rather long, dark hairs, elytra with short, 
whitish pubescence. 

Head witli a large excavation between eyes, in its middle 
a ridge crowned by a golden fascicle diverging to each side; 
in front of the excavation a slightly hairy ridge, interrupted 
in middle, a large and rather shallow depression in front; 
with irregularly distributed punctures, base densely trans- 
versely strigose. Antennae moderately long, most of the 
joints serrated. Prothorax slightly longer than the greatest 
width, a wide shallow depression near base; with a few 
scattered punctures. Elytra about twice the length of pro- 
thorax, each side at basal third with an obtusely triangular 
projection ; with dense and sharply defined punctures, 
becoming sparser on tips. Basal joint of front tarsi with a 
small, black, inner comb. Length, 6-7 mm. 

Hah . — Northern Territory: Darwin (N. Davies and F. 
P. Dodd). Type, I. 11940. 

The head when viewed from behind appears to have two 
tubercles, but these are less distinct than on (7. purfnrei- 
fenms, and the ridges giving rise to them are differently 
placed, the median fascicles are not black, as on G. famcu- 
latus and C. tmcinatiis, which also have the head differently 
sculptured. The head, when viewed from certain directions, 
appears to have a ridge from each side, not quite meeting 
in the middle, the point where they would have joined being 
overhung by the fascicles; in the male of C. armipenms the 
lateral ridges meet at the central one, which is not fasciculate 
in front, b^ut some varieties of that species have a large part 
of the iDase of elytra pale. On one of the specimens the 
abdomen is entirely pale, and of a more reddish tone than 
the other, some of whose basal segments are slightly 
infuscated. 

CARPHXmas MICROPTEEUS, U. Sp, 

d . Black, elytra and legs piceous-black. With sparse, 
whitish pubescence, and long, straggling, dark hairs. 

Head wide; with dense and moderately coarse punctures. 
Antennae not very long, basal joint rather large and swollen 
at apex, second subglobular, third to qinth about as long as 
second, but becoming acutely triangular on one side, tenth 
and eleventh narrower, the eleventh scarcely longer than 
tenth. Frothorax distinctly transverse, sides rather strongly 
rounded, a narrowly impressed subbasal line; with numerous 
sharply defined, but not very large punctures. Elytra short, 
strongly narrowed posteriorly; with fairly dense asperate 
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punctures. Tip of abdomen with a wide process on each 
side. Basal joint of front tarsi with a small comb on inner 
edge. Length, 3 mm. 

^< 26 .— South Australia; Adelaide (Blackburn’s col- 
lection). Type (unique), I. 11946. 

A curious species that in some respects seems nearer 
EeJcogaster than Garpliurits, and for which possibly a new 
genus should have been proposed , the elytra are shorter than 
in any other species of the allied genera, being shorter than 
the head and prothorax combined, and shorter than their 
own basal width; the tip of the abdomen also is peculiar, 
in addition to the process on each side there is a pointed 
median one on the type (probably the tip of an oedeagus); 
most of the antennal joints have numerous rather long hairs. 

Carphxtrus cribrattjs, n. sp. 

(S . Black, front half of head, four basal joints of 
antennae, protliorax (except for a wide subapical fascia), 
basal two-fifths of elytra, tips and sides of subapical segment 
of abdomen distinctly, and of some of the others inconspicu- 
ously flavous; tibiae and most of tarsi fiavous, or testaceo- 
flavous. With sparse, whitish pubescence, and long, dark 
hairs 

Head with small tubercles and depressions on front half ; 
with small, dense punctures. Antennae rather long and thin. 
Prothorax about as long as the greatest width (near apex), 
an inconspicuous depression across base ; with dense punctures, 
in places transversely confluent. Elytra more than twice the 
length of prothorax; with dense and sharply defined punc- 
tures, but some of them confluent. Basal joint of front tarsi 
with a black comb at inner apex. Length ( d , $), 3-3*5 mm. 

9 . Differs in having the head smaller, less uneven, and 
with more distinct punctures in front, eyes smaller, antennae 
shorter, abdomen much wider, and front tarsi combless. 

—Queensland : Bundaberg (Blackburn’s collection). 
Type, I. 11948. 

In my table would be associated with G. elongatus^ 
from which it differs in its coarser elytral puncjtures and 
sculpture of head. The fine pubescence on the prothorax, 
from some directions, causes the punctures to appear like 
strigae. On the male there is a scarc?ely traceable infuscation 
about the scutellum, but on the female it is more pro- 
nounced ; the black prothoracic fascia is nearer the apex than 
base, but it varies in extent on the three specimens before me. 

(X7) Lea, Trans. Ent. Soo. Lond., 1909, p. 188. 
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Cabphtjrus interoctjlaris, n. sp, 

< 5 , Plavous; elytra dark metallic-green; scutelluin, 
metasternum, a basal portion of each segment of abdomen 
except the apical one (which is entirely pale), and hind 
trochanters black. With rather sparse, dark hairs, and in 
parts with sparse, whitish pubescence. 

Bead large; with a wide and deep inter-ocular excav- 
ation, its posterior end curved; a conspicuous inter-antennary 
tubercle projecting triangularly backwards into the middle 
of its anterior end;' a deep oblique impression on each side 
close behind it; punctures irregularly distributed. Antennae 
long and rather thin, scarcely serrated, none of the joints 
transverse. Frothorax distinctly transverse, sides and base 
strongly rounded; with a few scattered punctures. Elytra 
more than twice the length of prothorax; with dense and, for 
the genus, rather large punctures, in places confluent. Basal 
joint of front tarsi lopsided, a black inner comb from base 
to apex. Length, 5 mm. 

Hah. — South Australia. Type (unique), I. 11943. 

In general appearance close to G. cyaneipemis, and with 
entirely pale antennae (the four basal joints are paler than 
the others, but these are not infuscated), but basal joint much 
{thinner than on the male of that species, and the head 
strongly sculptured; its sculpture at once distinguishes the 
species from the males of C. teU'phor aides , C. latipenniSj C. 
cervicalis, and other similarly coloured species. In my table 
it would be associated with C. hasiventrisy which has partly 
dark antennae and legs, differently colour^ elytra, etc. 

Cabphutrus teicolok, n. sp. 

d. Black; head, four basal joints of antennae (except 
upper-surface of first), prothorax, and front femora flavous; 
elj^ra deep blue. With very sparse, pale pubescence, and 
moderately long, dark hairs. 

Head with a somewhat circular depression, in the middle 
of which is a slight elevation ; with rather dense and distinct 
punctures, the base transversely strigose. Antennae rather 
long and thin, tmly the second joint transverse. Prothorax 
longer than wide, base much narrower than apex, a wide 
depression near base; sides with dense punctures, sparse else- 
w&re. Elytra more than twice the length of prothorax; 
with d^se and sharply defined punctures, even at apex. 
Length, 4-4'25 mm. 

Hcd^. — Queoasland; Cairns district (A. M. Lea). TVne. 
L 11945. / > 
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A beautiful little species; tlie type has the front femora 
pale, so in my table would be associated with C, facialis, from 
which it differs in the sharply defined punctures of elytra 
and in many details of colour, in particular the blue elytra 
and red head ; regarding a second specimen (having somewhat 
infuscated front femora) as having entirely dark legs, it 
might be associated with C. paUidifrons (although the elytra 
are not metallic), from which it differs in its entirely pale 
head, sharper elytral punctures, etc. From the description 
of C. azurei'pennis it differs in the entirely black abdomen, 
black scutellum, front legs partly pale, and pale basal joints 
of antennae. 

Cabphurus semirufits, n. sp. 

$ . Black ; head (except for a vague infuscation behind 
each eye), four basal joints of antennae, prothorax, tibiae, 
and tarsi reddish. With long, dark hairs, and sparse, pale 
pubescence. 

Head gently convex between eyes, a shallow transverse 
impression in front ; with minute punctures, becoming larger 
near eyes, base transversely strigose. Antennae moderately 
long, third to tenth joints rather strongly serrated, eleventh 
almost twice the length of tenth Froth ora x slightly trans- 
verse, sides strongly rounded, apex slightly wider than base; 
with a few scattered punctures. Elytra short, scarcely twice 
the length of prothorax ; with fairly dense and rather sharply 
defined, but small punctures, becoming still smaller pos- 
teriorly. Length, 4 mm. 

Hah — Northern Territory: Melville Island (G, F. Hill, 
No. 351) Type (unique), I. 12201. 

At first glance the type appears to be a Helcogaster, but 
the sharply defined el^ral punctures, and serrations of 
antennae, should exclude it from that genus. Regarding the 
species as belonging to G of my table of Garphurm^ it would 
be associated with C. triimpressm, which, with others of G, 
have been transferred to Balanophoras (the type has combless 
front tarsi so cannot belong to that genus) ; but regarding it 
as belonging to GG, it would go with C. facialis, which has 
elytra longer, more metallic, and with larger punctures, part 
of head black, etc. ; the elytra are shorter and with less con- 
spicuous punctures than in (7. hasiventris, the head is wider, 
and abdomen entirely black, 

Carfhurus compsus, n. sp. 

6 . Flavous ; six apical joints of antennae and part of 
tlie preceding one, and a large blotch on elytra blackish. 
With fairly numerous dark hairs, and in places with very 
sparse, ashen pubescence. 
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Read moderately long, gently convex between eyes, a 
rather large shallow depression, in front ; with fairly distinct 
but irregularly distributed punctures, base transversely 
strigose. Antennae rather long, third to tenth joints stronsfly 
serrated, eleventh distinctly longer than tenth. Frofhorav 
distinctly longer than wide, sides from near apex narrowed to 
base, a wide shallow depression near base ; punctures sparsely 
distributed. Elytra more than twice the length of prothorax; 
with dense, small, and mostly rugulose punctures. Basal 
joint of front tarsi lopsided, with a narrow, black, inner comb. 
Length, 6 mm. 

Hah , — Northern Queensland (Blackburn’s collection). 
Type, I. 11952. 

The dark blotch on the elytra is sharply defined, it com- 
mences on each elytron at the basal third, from the suture 
it is directed obliquely towards the shoulder for a short dis- 
tance, is then directed backwards to slightly beyond the 
middle, and from there straight to the side, the derm thence 
being entirely dark. At first glance it looks like some of the 
varieties of C. longus^ but the antennae are strongly serrated ; 
the male of (7. eJegam has the basal joint of the front tarsi 
more than twice as long as in this species, abdomen tipped 
with black, etc. 

A female, from Cairns (A. M. Lea), that possibly belongs 
to this species, differs from the type in having the head 
smaller, with two feeble depressions in front, antennae shorter, 
thinner, feebly serrated and entirely pale, elytra with the 
dark portion more diffused, and covering rather more than 
the apical half as an infuscation, with more sharply defined 
punctures, and legs shorter, with front tarsi combless. 

Carphurus macrops, n. bp. 

d . Flavous ; five apical joints of antennae, apical half 
of elytra, and most of abdomen infuscated. With straggling, 
dark hairs, and sparse, ashen pubescence. 

Head gently convex between eyes, a feeble depression 
each side in front; with rather sparse punctures, becoming 
denser behind eyes, but base transversely confluent. Eyes 
large and prominent. Antennae rather long, third to tenth 
joints strongly serrated, eleventh about once and one-half the 
length of t^th. Froth ora r longer than wide, sides diminish- 
ing from near apex to base, a wide shallow depression near 
base; a few punctures scattered about. Elytra scarcely twice 
the length of prothorax; with dense and small, hut fairly 
sharply defined punctures. Basal joint of front tarsi with a 
narrow, black, inner oomh, from base to apex. Length 
(d, $), 4-4’5 mm. 
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$. Differs in having the head smaller, with smaller 
(hnt still large) eyes, antennae shelter and thinner, and legs 
shorter, with simple tarsi 

Hah. — Queensland: Cairns district (A M. Lea). Type, 
I. 11950. 

The dark part of the elytra, although distinct, is not very 
sharply limited; on the two females taken, but not on the 
male, it is narrowly continued along the sides to the base, 
on one female the abdomen is entirely pale. In the male the 
combined width of the eyes is rather inoie than the space 
between them, in the female it is about three-fourths of that 
space ; their length is slightly more than tliat of the two basal 
joints of antennae ; they are as large as in C. viff^larn^ but 
the head is very differently sculptured. The antennae are 
rather strongly serrated, and so the species might be referred 
to G of my table, and there associated w’ith the pale-headed 
form of C. from wdiich it differs in its much larger 

eyes, less defined elytral punctures, etc. , referring it to GG 
it would be associated wuth C. atricapilll^, which is a con- 
siderably larger species, wdth very different antennae. 

Carphurus latus, 11 . sp. 

d . Flavous : elytra deep purple, except at base and 
for a short distance along suture; eight apical joints of 
antennae, metasternum, parts of both surfaces of three basal 
segments of abdomen, middle coxae and femora, and most 
of hind legs, black or blackish. With long, straggling, 
blackish hairs, and sparse, ashen pubescence. 

Head wide, somewhat uneven in front; with dense 
punctures near eyes. Antennae rather short and stout, third 
to tenth joints strongly serrated. Profhorar slightly longer 
than its greatest width (across apical third), a wide shallow 
depression near base; with small and very sparse punctures. 
Elytra about twice the length of prothorax, wide at base, 
sides suddenly dilated before the middle, and then feebly 
narrowed to apex; with fairly dense but uneven punctures. 
Basal joint of front tarsi lopsided, but not very large, with a 
small, black comb on inner edge. Length, 6'5 mm. 

Hah. — North-western Aus&alia: Wyndhain, in March 
(J. Clark from W. Crawshaw). Type (unique), T. 11951. 

An unusually wide species, at first glance appearing to 
belong to Helcocjastev : but the elytra with distinct punctures, 
head not largely excavated and antennae serrate, are evidence 
that it should be referred to Oarphn/t'iis: the appendix to 
each claw is larger than is usual in the allied genera. The 
eyes are large, and, when viewed from the side, appear to 
have no part of the head above them. The elytral punctures 
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are often sharply defined, but are mostly rugose, some of tliein^ 
are so shallow as to be scarcely traceable, especially about 
the tips. The antennae are not subpectinate, so regarding 
the species as belonging to GG of my table it would be asso- 
ciated with africa^ilhs, from which it differs in most 
details of shape; if it were referred to Eelcoga^t(n\ it would 
be associated with //. 'punctipennia, with which it has also 
few details in common. 

Neocarphtjrus costipennis, n. ap 

$ . Black; antennae, except some of the apical joints, 
and extreme base of prothorax flavous. A few dark hairs 
scattered about. 

Head opaque and with rather dense punctures, a shallow 
depression each side in front, and a shallow median line. 
Antennae moderately long, none of the joints transverse. 
Proihomi slightly longer than greatest width, which is at 
apex, sides rounded and strongly narrowed to near base, and 
then almost parallel to base, which is feebly bilobed, a deep, 
transverse, open depression near base. Elytra almost twice 
the length of prothorax, and twice as wide as its base, opaque 
and shagreened except about base, a fine costa extending 
obliquely inwards from each shoulder. Length, 2*5-2*75 mm. 

Hah. — N'orthern Queensland (Blackburn’s collection), 
Cairns (Dr. E. W. Ferguson). Type, I. 10948. 

The opacity of the elytra appears to be due principally 
to very minute pubescence, but the species may be readily 
known from N. pilosipenni^^ X. angustibasis, and all others 
of the genus, by the costa running inwards from each shoulder 
for about one-third the length of the elytron. On the type 
the three apical joints of the antennae, and the upper-surface 
of the first, are infuscated; on a second specimen only the 
two apical joints are infuscated. 

Neocakphurus semiflavus, n. sp. 

Flavous; metasternum and abdomen black; apical three- 
fifths of elytra, parts of hind legs, of middle and of front 
tibiae and tarsi, and two apical joints of antennae, more or 
less deeply infuscated. With a few straggling hairs. 

Head with a wide depression between eyes, and a large, 
obtuse, inter-antennary tubercle. Antennae moderately long, 
second to sixth joints transverse, eleventh longer than tenth. 
Froth ora jr longer than wide, sides rounded and strongly nar- 
- rowed to near base, and then subparallel to base, which is 
feebly bilobed and about half the width of apex. Elytra 
about onoe and one-half the length of prothorax, and much 
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wider tlian its base, the dark part opaque and very minutely 
pubescent. Front tarst rather short, basal joint ■with an inner 
black comb. Length, 3 mm. 

H((h . — New South Wales- Rydalmere (Dr. E. W Fer- 
guson). Type (unique), 1. 11955. 

'rile dark part of the elytra is opaque; on X. coate^i and 
y. nnpunctatu,^ it is just as highly polished as the pale part. 
Tlie eyes of the type are still of a vivid green. 

HeLCOG ASTER. 

A table of this genus, containing less than half of the 
now known species, w*as given in the 1909 revision of the 
familyJiS) the features by which the species are dis- 
tinguished are so often on the head, and do not lend theim- 
selves readily to be condensed into brief tabular characters, 
that a grouping is now given, and only males are included, as 
it appears to be impossible to identify many of the females 
with certainty from descriptions. Some of the species, with 
the head comparatively simple in the male, might be regarded 
as belonging to Car fix urxn^ but all such doubtful species have 
very minute rugulose punctures on the elytra, and the 
antennae f^bly serrated at most. An asterisk (*) denotes 
that the species has been placed in its group by the published 
characters : — 

7. Anteixnae xrifh ha^^al joints distinctive. 
FOVEicoBNis, Lea tnsignicornis, Lea 

3. Prothonu not sinifle near, or at, apeji. 
CAVicEPS, Lea medioapicalis, Lea 

iMPERATOR, Lea NiGRTVENTRis, Lea 

iNCisicoLLis, Lea spinicollis, Lea 

3. }3asal joints of antennae not distmctive^ and profhorar 
simple neavy and at, npejr, 

A. Frothorav partly or entirely darh. , 
a. Elytra entirely dark. 

ATER, Lea HOPLOCEPHALUs, Lea 

ATERRiMtrs, Lea litorahs, Lea 

BAsiRtJFTJS, Lea MELAS, Lea 

CANALicTJLATUs, Lea NIGER, Lea (typical) 

CAPSULIPER, Lea obliqtjiceps, Lea 

COELOCEPHAL'OS, Lea paraljlelus, Lea 

EPPEMiNATUs, Lea ptJLCHRiPES, Lea (variety) 

EXCAViPBONs, Lea puncticeps, Lea 

GAGATiNTJS, L»ea RUFicoRNis, Lea 

GBNicuLATtrs, Lea triangulifer, Lea (typical) 

<18) Lea, Trans. Ent. Soc. Lond., 1909, p. 215. 
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7j. Ehifra not entirely daol\ 


BASicoLLis, Lea 
BREVicoBNis, Lea 
CBIBRICEPS, Lea 
FASCIATUS, Lea (Note 1) 
FJLAViPENNis, Lea 
INFLATUS, Lea 


LATEROFUscus, Lea 
MACULiCEPS, Lea (variety) 
MARGiNicoLLis, Lea 
MEDiOFLAVus, Lea 
oPAcicEPs, Lea 


Protlioraa: entirely jKtle. 


c. Elytra 
APicicoRNis, Lea 
ATBiCEPS, Lea 
BRACHYPTERUS, Boliem. 
CARiNATicEPs, Lea 
CENTRALIS, Lea 
CERATICEPS, Lea 
CONC AVI CEPS, Lea 
DEciPiENS, Lea 
FOVEicEPs, Lea (Note 2) 
hackeRi, Lea 
HELMSi, Lea 
iNSULARis, Lea 


entirely dark, 

MACROCEPHALUS, Lea 
MAJOR, Lea 
NIGER, Lea (variety) 
^NiGRicEPS, Lea 
oxYTELOiDEs, Lea 
PULCHRiPES, Lea (typical) 
STRiGicEPS, Lea 
TRiANGULTFER, Lea (variety) 
TROPICUS, Lea 
T. TUBER CULATUS, Lea 
VARTUS NIGRIPENNIS, Lea 
VENTRALis, Lea 


d. Elytra not entirely dark. 


BACCHANALis, Lea 
BiLOBUS, Lea 
coNVEXicEPs, Lea 
FUSciT ARSIS, Lea (Note 3) 
HUMERALis, Lea 
*IMPRESSIFR0N8, Boliem, 

LATicEPS, Lea 
MACULICEPS, Lea (typical) 
PALLiDUs, Lea 
PIGNERATOR, Lea (Note 4) 
pUNCTiiiiBUs, Lea 
puNCTiPENNis, Lea 


RHYTICEPHALUS, Lea 
SEMINIGRIPENNIS, Lea 
siMPLioiCEPS, Lea 
SULCICEPS, Lea 
THORACicus, Lea 
TRiFOVBiCEPs, Lea 
TRisiNUATUs, Lea 
TUBERCULIFRONS, Lea 
VARius, Lea (typical) 
VARius PLAVOPiCTUs, Lea 
VARIUS PALLIDIPENNIS, Lea 


Note 1. The dark part of the prothorax of the tvpe is 
possibly due to staining. 

Note 2. On some males the sides of the prothorax have 
infuscated spots. 

Note 3. The shoulders are not always conspicuously pale. 

Note 4, The elytra of the type, from*above, appear to 
be entirely dark. 

Three species at present standing in Oarphurus may 
eventually be transferr^ to Belcofjmter ; if so, their positions 
would be as follows; — (7. atronitens in n, 0. hadpenms and 
G. fasdipennis in d* 
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HeLCOG ASTER GAGATIXUS, Lea. 

A temale, from Melville Island, i^iobably belongs to this 
'species, but has the front femora black with a pale vitta, 
as on bome males from New South Wales 

Helcogaster insularis, Lea. 

A male, from the Dividing Range (Victoria), has the 
projection between the basal sinuations of the head clothed 
with rusty red hair, resembling a short fascicle , on the types 
the hair there is black, and so hardly conspicuous. 

Helcogaster pttlchripes, Lea. 

A male, from Mount Lofty, differs from the type of this 
species in having all the legs, except the tarsi and coxae, red- 
dish, only the extreme tip of antennae infuscated, and the 
prothorax with a conspicuous blackish spot on each side. 

Helcogaster tuberculifrons, Lea. 

On the male of this species the basal half of the head 
L usually deeply infuscated; on the females the infuscation 
of the head is more pronounced, the tubercle is reduced to a 
slight swelling on each side of the front of which is a shallow 
impression, the antennae are thinner, and the front tarsi are 
simple Two females, from Dorrigo, sent with several typical 
ones, are rather larger than the others, and have the head 
deep black and highly polished, with only the lateral parts 
of the muzzle pale; a similar female, from the Tweed River, 
is in Mr. H. J. Carter’s collection. 

Helcogaster tropicus, Lea. 

From some directions the wide median excavation on the 
head of the male, of this species, seems to be bounded near 
each eye by a subconical tubercle. The female differs from 
the male in having the head almost entirely black, without 
a large excavation, but shallowly bifoveate in front, the neck 
less strongly narrowed, and the basal joint of the front tarsi 
coinbless. On both sexes the legs, except for the knees, are 
usually entirely black, 

Tlae typical specimens were labelled, in the Macleay 
Museum, as from Cairns, but probably in error, as I have 
seen no other specimens of the species from Queensland, and 
it is abundant in the Mount Lofty Ranges, near Adelaide. 

Helcogaster nicer, Lea. 

This species occurs in abundance in South Australia (Port 
Lincoln, Tum*by Bay, Kangaroo Island, Adelaide, Mount 



110 


Lofty, Lucindale, and Mount Gambier). The head of the 
male, viewed from behind, appears to have three small median 
tubercles and a slightly larger one near each eye.(i^^ Tlie 
typical, but not the commonest, form of the male is black, 
except that some of the basal joints of antennae and the 
knees are obscurely reddish or testaceous. 

Var. 1, (S • Prothorax with extreme base, and sometimes 
the sides near base, more or less reddish. 

Var. 2, d . Prothorax with sides (or a vitta near each 
side) of prothorax pale, but not to apex, the pale portion 
usually not continued across middle of base. On some speci- 
mens of this form there is also a short, obscure, medio-apical 
vitta, 

Var. 3, d . Prothorax with dark markings reduced to 
a median infuscated spot (usually rather large), and generally 
with infuscated stains about apex, or sides. On many speci- 
mens of this variety the large spot is obscurely connected with 
two small apical spots, so as to resemble an irre ocular Y, or 
the Y may be sharply defined. 

The varieties run into each other, but I have seen only 
one in which the prothorax is entirely pale. In the com- 
monest form of the female the base and sides near base of the 
prothorax are pale, but the various forms have not been 
described, as many of them are scarcely distinguishable from 
females of other species, although the males, by the sculpture 
of the head, are abundantly distinct. 

Helcog ASTER T-txjberculattjs, Lea. 

In the table ( 20 ) this was in error referred to as tuber- 
cvZatus, 

Helcogaster imperator, n. sp. 

d. Black; front half of head, prothorax, a large sub- 
triangular portion at base of elytra (an infuscate blotch 
about scutellum excepted), and parts of legs and of antennae 
fllavous, or reddish-flavous. With a few scattered dark hairs. 

Head wide, with a rather shallow longitudinal impression 
each aide in front. Antennae rather stout, second to tenth 
joints more or leas transverse, eleventh slightly longer than 
wide. Frothorax considerably wider than long, widest close 
to apex, a deep transverse excavation near apex, and a shallow 
one near base. Bh/tra not much longer than wide, each 
separately rounded at apex; with sparse and inconspicuous, 
mgulose punctures. Basal joint of front tar hi with a distinct 
black comb. Length ( d > $), 2‘5-4 mm, 

( 19 ) Lea, Trans. Ent. Soc. Lond., 1909. pi. ii., fig. 9. 

(20) p. 216. 
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9 . Differs in having the head, except the labrum^ 
entirely black, front femora, as well as the otheis, partly 
dark, antennae longer and thinner, none of the joints trans- 
verse, prothorax only slightly wider than long, apex very 
little wider than base, non-excavated or tuberculate, and front 
tarsi combless. 

ITah . — South Australia: Adelaide (Blackburn's col- 
lection, H. H. D. Griffith, J. G. O Tepper, N. B. Tindale, 
and A. Zietz), Mount Lofty (E. J. Burton, S. H. Curnow, 
A. H. Elston, A. M. Lea, and Tepper), Barossa (Elston), 
Quorn (Blackburn), Noarlunga (Burton). Type, I. 9185. 

Some females were nam^ as H. hasi'penms (Fairmaire) 
in Blackburn's collection, and in many respects they agree 
well with the description of that species ; but it was described as 
from Peak Downs in Queensland, and there are so many other 
species from Queensland and New South Wales that the 
description would fit equally well, that I think this species 
(all the specimens of which before me are from South Aus- 
tralia) should not be regarded' as hasipennis; in any case the 
male of the present species has such a distinctive prothorax 
that it could hardly be confused with the male of any other 
species. The excavation of its prothorax varies somewhat, 
but it is always deep and wide, it is nearly always bounded 
at each end by a subconical tubercle, its front edge is often 
impressed in the middle, and has a feeble elevation on each 
side of the impression, and as all the elevations are setose the 
front margin, from some directions, appears quadritubercu- 
late ; the bottom of the excavation is usually infuscated or 
black The impressions on the head of the male are so placed 
that from some directions the intervening space (appearing 
as a wide gentle elevation), and the lateral elevations, resemble 
the broad arrow. From three to five joipts of his antennae 
are pale, on one specimen they are entirely pale ; the hind 
femora are partly black or infuscated, and sometimes the 
middle ones as well; the apical joints of all the tarsi are 
infuscated. The true width of the elytra is very little less 
than that of the length, but owing to irregular contraction 
it often appears to be much less. 

Helcogastek medioapicalis, n. sp, 

cf . Black and highly polished; prothorax (except middle 
of apex), front coxae and femora, and base of middle femora 
fiavous. With very sparse, dark hairs. 

Head wide, largely and irregularly excavated. Antennae 
moderately long, joints gradually decreasing in width, 
eleventh about once and one-hatlf the length of tenth. Pro- 
ihoracr about as long as its greatest width, sides almost evenly 
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rounded, middle of apex irregular. Elytra dilated from near 
base, each separately rounded at apex ; with fairly numerous 
and small, but (for the genus) rather distinct, rugulose punc- 
tures. rather long and thin, basal joint of front tarsi 

large, lopsided, and with a comb on the inner edge. Length, 
mm. 

Huh. — New South Wales: Blue Mountains (Blackburn's 
collection). Type (unique), I. 11915. 

The prothorax not simple at apex associates this species 
in niy table with H. incmcollh and E. sfinicolhs; the 
former has the protborax black and deeply notched, the latter 
has the apex spiued ; on the present species there is a curved 
impression across the median apex, behind which the surface 
is elevated, and from some directions appears to project 
slightly forwards, but it is not spinose; the irregular part is 
darker than the rest of the prothorax; the general appear- 
ance and elytra are much as in E. concaviceps. Tlie excav- 
ation on the head is transverse, and continuous from eye to 
eye, its hind margin is obtusely trisinuate, and front margin 
more sharply so, and it has a small tubercle in its middle 
not elevat^ above the level of the eyes ; from some directions 
it appears to have several small tubercles. On the type the 
front tibiae and tarsi are infuscated, so that the tarsal comb 
(which on the males of most species show up as a distinct 
black inner rim) is inconspicuous, but under the microscope 
it is seen to be composed of about thirty long, close-set teeth. 

Helcogaster litoralis, n. sp. 

<S . ^ Black; head (except base), most of protborax, and 
basal third of antennae reddish-flavous. With sparse, dark 
hairs, elytra glabrous or almost so. 

Eead shahowly impressed on each side in front, towards 
base with a wide triangular elevation. Antennae moderately 
long, second to fifth joints slightly transverse, sixth to tenth 
slightly longer, eleventh longer than tenth. Prothoratr 
slightly longer than wide, widest near apex, with a closed 
depression near base. Elytra moderately long; with sparse, 
inconspicuous punctures. Basal joint of front tar^h lopsided, 
and with an inner comb. Length {<s, $), 2*25-3 mm, 

$. Differs in having the head black aJmost to the 
muzzle, and without the triangular elevation, prothorax 
almost or entirely black, antennae somewhat thinner, and 
front tarsi combless. 

Lord Howe Island (A. M. Lea). Type, I. 11906. 
In my table would be associated with E, obliquiceps, 
wMch has a very different head, in fact the head is very 
different from that of any other species; seen from behind 
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its entire base appears to be triangularly elevated; it is 
transversely impressed at the extreme base, with the triangle 
overhanging it ; even on the female there are traces of these. 
Twelve specimens were obtained on the island by the use of 
a sweep-net on grasses, etc., close to a beach; of these four 
are males, and the dark parts of the prothorax on each appear 
to be more of the nature of stains than regular markings, 
on three of them there is an irregular postmedian fascia, on 
the fourth there is only a small spot on each side; but the 
prothorax of the female is deep black, with the base usually, 
but not always, more or less reddish. On several specimens 
of each sex the knees are obscurely reddish. 

HeLCOG ASTER MEBIOFLAVUS , n. Sp. 
c . Black ; middle portion of elytra obscurely pale 
flavous, three or four basal joints of antennae more or less 
flavous- A few blackish hairs scattered about. 

Head with a rather shallow, inter-ocular impression; 
with three distinct costae in front, the median one shorter 
than the others. Antennae longer (passing elytra) and more 
distinctly serrated than usual in genus. Froth ora a' slightly 
transverse, sides evenly rounded, a wide transverse depression 
near base. Elytra moderately long, inconspicuously I’ugulose. 
Abdomen with a small medio-apical process. Basal joint of 
front tarn lopsided, with an inner comb. Length, 2-2*5 mm. 

Hah , — South Australia: Quorn (A. H. Elston), Murray 
Bridge (A. M. Lea). Type, I. 11899. 

Tlie bicoloured el 3 d>ra and tricostate head render this 
species a very distinct one, and at once distinguish it from 
E. ohliqvkeps and E. gagatimis^ with which it would be 
associated in my table. The dark parts of the elytra are a 
wide basal triangle, and the apical two-fifths, the pale inter- 
vening portion is distinct, but its outlines are not sharply 
defin^. A specimen from the old collection, without exact 
locality, has the dark parts more brown than black, with the 
pale portion of the elytra more extended. There are five 
males before me, but I have been unable to associate any 
females with them. 

Helcogastbr opaciceps, n. sp. 
d. Black; elytra with median portion pale fiavous, 
three basal joints of antennae, knees, front tibiae, and tarsi, 
more or less reddish-flavous. A few blackish hairs scattered 
about. 

Head wide, opaque and densely punctate, a fairly large 
depression close to each ey*e, the two separated by an obtuae. 
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shimug ridg-e. Antennae moderately long and feebly serrated. 
Prof ho rax slightly transverse, sides evenly round^, a wide 
transverse impression at base; a few punctures on sides. 
Bhjtra moderately long ; with a few small, rugulose punctures. 
Basal joint of front tar^ii lopsided, with a black inner comb. 
Length ( d , $ ), 2*75-3*25 mm. 

$ . Differs in having the head narrower, the median 
ridge and lateral depressions much less distinct, antennae 
somewhat shorter and thinner, prothorax more transverse, and 
front tarsi combless. 

Rah . — South Australia: Quom (E. L. Savage), Tarcoola 
and Ooldea (A. M. Lea). Type, I. 12212. 

Colours much as in the preceding species, from which it 
differs in being slightly wider, head opaque (except in front) 
and with dense punctures, instead of highly polished, and 
antennae somewhat shorter. On the only male before me 
the dark parts of the elytra are a large basal triangle, and 
the apical two-fifths; on one of the females the dark basal 
portion is extended, and the apical portion decreased; on the 
other female the dark parts are both somewhat extended and 
narrowly meet on the suture. 

Helcogaster cribriceps, n. sp. 

d . Black ; median portion of elytra flavous, four basal 
Joints of antennae, tibiae and tarsi more or less reddish- 
flavous. With sparse dark hairs. 

Head rather wide; with small and fairly dense, sharply 
defined punctures, burning denser in front ; a shallow 
depression on each side in front. Antennae fairly long, 
moderately stout, and obtusely serrated. Prothorax moder- 
ately transverse, sides gently rounded and narrower at base 
than at apex, base with a transverse depression. Elytra not 
very long, each separately rounded at apex; with fairly 
numerous small, but rather sharply defined, rugulose 
punctures. Basal Joint of front tard with a small black 
comb. Length, 3 mm. 

Bah , — ^Western Australia: Cue (H. W. Brown). Type 
(unique), I. 12121. 

Close to B, mediofiavm, and with similarly coloured 
elytra, but the head simple except for feeble lateral depres- 
sions and with, for the genus, very distinct punctures; these 
are sparser than on the preceding species, and are individually 
distinct, so that the head is shining, on that species they are 
so deaise as to cause the head to he opaque. The pale portion 
of the elytra occupies rather more than the median third 
along the suture, it is somewhat extended on each side 
towards the base, but does not quite touch the sides, as a 
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result, from above, the black basal portion of the elytra 
appears to be widely triangular. 

Helcogastek brevicoknis, n. sp. 

c . Black ; head in front of eyes, front sides of 
prothorax, elytra (a slight infuscation about scutelluni), 
antennae, front legs, and knees, more or less flavous. A few 
dark hairs scattered about. 

Read rather small, a wide, feeble, median elevation in 
front, a shallow depression on each side of it, and a more 
feeble one behind its middle ; a few minute scattered 
punctures, but becoming dense behind eyes. Antennae short, 
scarcely reaching base of prothorax, all the joints, except 
first and eleventh, transverse. Prothorax moderately trans- 
verse, sides gently rounded, subbasal depression very feeble 
and ill-defined; a few small punctures scattered about, but 
becoming more condensed on sides. Elytra scarcely twice the 
length of prothorax ; with a few small, rugulose punctures. 
Basal joint of front tar^i large, lopsided, and with a distinct, 
black, inner comb Length, 3*5 inm. 

Hah . — Western Australia: Coolgardie (Blackburn’s 
collection, from E. Meyrick). Type (unique), I. 11916. 

The shallow depressions on the head are as on many 
females of the genus, and the head itself is rather small for 
a male, but the front tarsi are unmistakably masculine. On 
the type the base of the head is exposed and opaque, but it 
would probably be concealed on most specimens. 

Helcogaster elavipennis, n. sp. 

cf . Black ; labrum, elytra (a slight infuscation about 
scutellum), front legs and parts of tlxe others more or les« 
flavous. A few blackish hairs scattered about. 

Head rather wide, a feeble trisiuuate impression 
between eyes, a feeble and short median line; a few small 
punctures scattered about. Antennae thin and not very 
long Prothorax moderately transverse, sides evenly rounded, 
subbasal depression almost absent; almost impunctate 
Elytra rather ' short, dilated posteriorly ; with sparse and 
minute, rugulose punctures. Basal joint of front tat si large, 
lopsided, a distinct black comb from base to apex Leng-th 
(d , $), 2-3 mm. 

9 . Differs in having the head smaller, median line less 
distinct, a shallow depression each side in front, antennae 
Sorter, prothorax more transverse, and front tarsi combless. 

Hah . — South Australia : Quorn (Blackburn’s collection 
and A. H. Elston), Oodnadatta (Blackburn). Type, I. 11898. 

In my table would be associated with E. margimcolUs^ 
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which has cephalic armature and bicoloured prothorax; the 
almost simple head of the male, and pale elytra, except for 
a slight infuscation about scutellum, readily distinguish 
from 11. medio flams; in appearance it is much like the 
preceding species, but the head of the male is larger, more 
transverse, somewhat differently sculptured in front, less of 
muzzle pale, and pronotum entirely dark. The middle legs 
are sometimes almost entirely dark, sometimes only infus- 
cated in parts ; the hind ones usually have the base of femora 
obscurely pale; the antennae of the male are usually entirely 
pale; on the female the apical half, or more, is usually deeply 
infuscated; on several females the sides of the elytra are 
slightly infuscated posteriorly. 

Helcogaster basicollis, n. sp. 

c? Black; base of prothorax, basal third of antennae 
and most of legs ff avous ; elytra obscurely piceo-flavous, 
blackish about base and suture. With sparse, black hairs. 

Head smooth and almost impunctate between eyes, base 
and sides behind eyes densely punctate; two narrow and 
rather deep impressions in front. Antennae rather short. 
Froth orax moderately transverse, sides evenly rounded, base 
and apex subequal, subbasal depression scarcely traceable; a 
few punctures on sides. Bhjtra rather wide and not very 
long; with sparse, minute, rugulose punctures. Basal joint 
of front tarsi lopsided, a black comb on the inner edge. 
Length, 2*75-3 mm. 

Bob . — South Australia: Quorn (A. H. Elston). Type, 
I. 11902. 

Allied to the preceding species, but head more con- 
spicuously bifoveate in front, prothorax pale at base, and 
elytra and legs more obscurely coloured. In my table it 
would be associated with B. ohliqvice'psy and B. gagatinus; 
the former has head very different and antennae longer; the 
latter is considerably narrower, with unicolorous prothorax. 
The head without large excavations and bifoveate in front, 
is as in many females of the genus, but the front tarsi are 
essentially masculine. On the two specimens taken by Mr, 
Elston the elytia from behind are seen to have the sides 
obscurely ilavoua, with the base and a fairly wide sutural 
space (narrowing posteriorly) blackish, but from above, or 
the sides, the two colours are not sharply defined. On both 
specimens parts of the tibiae and the hind femora are 
infuscated. 

Helcogaster iotlatus, n. sp. 

o . Black; apical three-fifths of elytra (more on sides), 
tibiae, and tarsi flavous. With very sparse, black hairs. 
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Mead with a wide shallow depression in front, tnangu- 
larly narrowed posteriorly and terminated level with hind 
edge of eyes; with minute scattered punctures, more numerous 
about eyes than elsewhere. Antennae rather short. Fro- 
th ora,r about as long as wide; a deep, transverse, subbasal 
depression, closed at each end. Elytra comparatively long, 
sides inflated in middle ; punctures sparse, minute and 
rugulose. Basal joint of front tar^l slightly lopsided, with a 
small black comb. Length, 2 mm. 

flah. — South Aubtralia: Port Lincoln (A. Lea). 
Type (unique), I. 11903, 

The depression on the head, although from some direc- 
tions appearing rather wide, could hardly be regarded as a 
large excavation, as it is rather shallow, and it is almost simple ; 
hence in my table the species might be associated with M. 
ohhquicep,^ and H. r/af/atnmfi. Regarding the head as 
largely excavated it would be associated with H. marginirollis. 
It is considerably naimower than II. flavipt nni'i, impressions 
of head and pro thorax different, elytra longer, and with 
more of its base dark; the dark portion has a somewhat 
rounded outline, and is rather sharply defined. The basal 
joints of antennae and base of prothorax are not as dark as 
the adjacent parts, but the different shades of colour are not 
at once apparent. The inflation of the sides of the elytra 
commences rather suddenly at the basal third. 

Helcogaster melas, n. sp. 

(S . Black; muzzle and three basal joints of antennae 
obscurely flavous. With sparse, dark hairs. 

Head with a rather large, flattened elevation in front; 
with crowded punctures. Antennae moderately long. Pro- 
thorax moderately transverse, with a rather small subbasal 
depression. Elytra comparatively long; almost impunctate. 
Basal joint of front tarnt lopsided, with an inner comb. 
Length (d, 9), 2'25-3 mm. 

$ . Differs in being without an elevation on head, its 
punctures more sharply defined in front, antennae somewhat 
shorter, and front tarsi combless. 

Hah. — Victoria : Nelson (Blackburn^s collection) ; South 
Australia: Luciitdale (F. Seeker). Type, I. 11895. 

The elevation on the head is somewhat bottle-shaped, 
hut the neck of the bottle is shorter than in H. hacchanalh^ 
and the two species are otherwise very different. The head, 
when viewed from behind, appears to have a solitary median 
tubercle, but this is not as thin as in H. parnlhlm^ and from 
above the head of that species is seen to be largely excavated ; 
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on tlie present species there is a slight depression immediately 
behind the elevation. The elevation is somewhat suggestive 
of that of K. lit oralis, on a greatly reduced scale, but the 
head otherwise, and the colours are different. In my table it 
would be associated with H. ohhqittceps, which is a smaller 
species, with more of the head and legs pale, the head flatter 
between eyes, the elevation of different shape, and antennae 
much shorter. 

Helcogaster puncticeps, 11. sp. 

cS . Black ; muzzle and basal joints of antennae obscurely 
diluted with red. With sparse, dark hairs. 

Head with a vague depression each side in front, leaving 
a feeble, impunctate, thin, parallel-sided elevation ; elsewhere 
with dense punctures. Antennae rather long and thin. 
Froth orar lightly transverse, with a wide subbasal impression. 
Elytra moderately long; with small, rugulose punctures. 
Basal joint of front tarsi lopsided, with a small comb. 
Length, 2*25 mm. 

Hah , — South Australia: Murray Bridge (A. M. Lea). 
Type (unique), I. 12122. 

In some respects close to the preceding species, but head 
without a bottle-shaped elevation in front and antennae 
thinner; in my table it would be associated with H. ohh- 
qniceps and H. gagatinus, from which it ’differs in its darker 
head, with dense punctures; these are so dense that (except 
for the feeble elevation in front) the derm is rendered opaque. 

Two females, from Adelaide, possibly belong to this 
species ; they differ from the type in having the head smaller, 
with much sparser punctures, antennae shorter and thinner, 
base of prothorax obscurely reddish, and front tarsi combless. 

HeLCOG ASTER CAPStTLIFER, B. Sp. 

c . Black ; three or four basal joints of antennae 
obscurely reddish. With sparse, black hair. 

Head with a flask-shap^ elevation bounded by strongly 
impressed lines; with dense punctures, except on elevation. 
Antennae rather short and not very thin. Frothora,r slightly 
wider than long, with a wide, closed subbasal depression. 
Elytra not very long; almost impunctate. Basal joint of 
front tarsi lopsided and rather large, with an inner comb. 
Length (d, 9)? ^ ^nm. 

9 . Differs in having head smaller, its elevation much 
smaller, entirely frontal, not flask-shaped, without deep 
bounding lines, punctures more evenly dense, antennae some- 
what thinner, and front tarsi combless. 

Hah, — New South Wales; Eden (H. J. Carter). Type, 
I. 11893. 
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The head has distinct impressions but it is not lars^ely 
excavated, so in my table would be associated with //. ohli- 
qutceph and H- gagatinus; from which it is distinguished 
by the flask-shaped elevation, etc. On H. rnelas the elevation 
rises conspicuously above the general level of the head, on the 
present species it does not do this, being divided off by im- 
pressed lines, which become deep between the antennae ; seen 
from in front, or obliquely from behind, there appears to be 
a deep, angular, interocular fovea, on each side of the apex 
of the flask; seen from directly behind there appear to be two 
minute tubercles near each eye. 

A male from Tumby Bay, South Australia, in size, shape, 
colour, and sculpture of head so closely resembles the type 
that I think it must represent a variety of the species; its 
antennae are decidedly — about one-fourth — longer, and the 
head when viewed directly from behind does not appear to 
have two minute tubercles near each eye; the flask-shaped 
elevation, however, is of exactly the same shape. 

Helcogaster excavifrons, n. sp 

d . Black ; two basal joints of antennae bright red. 
With a few inconspicuous dark hairs. 

Head wide, with a large excavation; punctures small and 
crowded. Antennae moderately long. Prof horn r slightly 

transverse j with a rather wide subbasal depression. Elytra 
rather short and wide; almost impunctate. Basal joint of 
front tarsi lopsided, and with an inner comb. Length ( d > 9 
2*25-2*5 mm. 

9 . Differs in having the head smaller, without excav- 
ation, punctures more uniformly distributed, antennae 
shorter, thinner, with the basal joints less brightly coloured, 
and front tarsi combless. 

Hab , — South Australia: Port Lincoln, Tumby Bay 
(Blackburn's collection). Type, I. 11901. 

The cephalic excavation is of irregular depth, its sides 
touch the front of the eyes, and its hind outline is a gentle 
curve, but with a slight median impression ; the inter- 
antennary space is shining; viewed from behind the head 
appears to have two very small median elevations in front, 
but to be without one at the side of each eye. In my table 
it would be associated vdth 1^. niger, from which the excav- 
ation, single at its posterior end, is distinctive. 

One of the four females, associated with the two males 
by Mr. Blackburn, has the base of the prothorax obscurely 
radish. 
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Helcogaster aterrimus, n. sp. 

cT . Black ; second and tliird joints of antennae and 
under-surface of first more or less reddisli. With a few dark 
hairs. 

Head wide, with a wide and deep excavation, its posterior 
end obtusely bilobed; behind the excavation with small and 
dense punctures. Frothorur near apex, slightly wider than 
long, with a rather wide, subbasal depression. Elytra 
moderately long; with numerous minute punctures. Basal 
joint of front farm lopsided, with an inner comb. Length 
( d , ? ), 2“2'25 mm. 

$ . Differs in having the head smaller, non-excavated, 
and with uniformly dense punctures, antennae shorter and 
thinner, and front tarsi simple. 

Hah. — South Australia: Port Lincoln (A. M. Lea) ; 
Western Australia: Yilgarn (Blackburn's collection). Type, 
I, 11897. 

At a glance apparently belonging to the preceding species, 
but excavation of head of different shape, although almost of 
the same size ; when viewed from behind the head appears 
to have four small equi-distant conical elevations, the lateral 
ones slightly larger than the others, and one touching each 
eye, each lateral one, however, when viewed from the side 
is seen to be a simple semicircle around the eye; in this it 
differs distinctly from the following species, in which from 
the side there appears to be a conspicuous elevation behind 
the eye, and this elevation is connected by a narrow ridge 
with a medio-frontal one. In my table it would be associated 
with H, nige7\ from which it is distinguished by the different 
excavation and somewhat thinner antennae. On the speci- 
men from Yilgarn the middle of the side of each elytron is 
pale ; on the type the pale portion is scarcely traceable. 

Helcogaster hoplocephalxjs, n sp. 

d . Black : four basal joints of antennae, except upper- 
surface of first, obscurely reddish. Veiy sparsely pubescent. 

Head wide, largely and irregularly excavated and 
tuberculate; with crowded j)unctures. Antennae compara- 
tively short and stout. Profit orax slightly transverse, sub- 
basal depression shallow and ill-defined ; with fairly numerous, 
minute punctures. Elytra moderately long; with small and 
dense, fairly distinct punctures. Basal joint of front tarsi 
with a small comb. Length ( d , $ ), 2*6-3 mm. 

9 . Differs in having the head nontuberculate, with 
two feeble depressions in front, and a very feeble one between 
eyes, antennae shorter and thinner, and front tarsi simple. 
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Rah . — New South Wales: Sydney (Dr. E. W. Ferguson). 
Type, I. 11920. 

The excavation on the head of the male is obtusely 
bilobed posteriorly. Seen from behind the head appears 
quadrituberculate, the larger tubercles being adjacent to the 
eye, and distinct from all directions ; but from oblique 
directions it may be seen that the tubercles represent the 
ends ot a narrow curved ridge on each side. The elytral 
punctures, although small and somewhat rugulose, are much 
more distinct than is usual in the genus. In my table would 
be associated with R. niger, which is a larger species, with 
different excavation, and much longer antennae; it is about 
the size of E- gagatinm^ and the females are very similar, 
but the male has very differently sculptured head. 

Helcogaster coelocephalus, n. sp. 

d . Black ; parts near eyes, and four basal joints of 
antennae, more or less flavous. Almost glabrous. 

Read wide, with a large and irregular excavation, with 
small tubercles; in parts densely punctate. Antennae rather 
long. Prothorax near apex slightly wider than long, with 
a fallow, subbasal depression. Elytra moderately long; 
with minute pxmctures. Basal joint of front tarm lopsided, 
with an inner black comb. Length, 2 mm. 

Rah . — Northern Queensland (Blackburn ^s collection). 
Type (unique), I. 11896. 

The excavation on the head is trisinuate posteriorly, the 
median sinus being bounded by an oblique elevation on each 
side (from some directions the elevations look like small 
tubercles). The head, viewed from behind, appears to have 
four small elevations: two black, median, widely triangular 
ones, and a pale one, cuired inwards, at the side of each 
eye ; from the preceding species, in which the ocular tubercles 
are black, it is also distinguished by the trilobed posterior 
end of the excavation. In my table it would be associated 
with R. niger, which has thicker antennae, and head very 
different, when viewed from behind. 

Helcogaster triangxjlipeb, n. sp. 

d - Black ; labrum and four basal joints of antennae 
flavous. A few inconspicuous dark hairs on sides. 

Head with a deep, irregular impression or excavation in 
middle. Antennae rather long and obtusely serrated. Fro- 
thorax slightly longer than the greatest width, base much 
narrower than apex; a wide subbasal depression, closed at 
its ends; a few punctures on sides. Elytra moderately long; 
with minute, indistinct, rugulose punctures. Basal joint of 
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front tarsi lopsid-ed, with a small black inner comb. Length, 
2*25-3 mm. 

Eah, — Victoria: Alps (Blackburn’s collection), Lorii*^ 
(F. E. Wilson), Pern Tree Gully (F. P. Spry). Type, 
I. 11894. 

From an oblique direction the head in front of the 
excavation appears to have an oblique groove near each eye, 
then an oblique ridge, then another groove, and then a 
short median ridge; but from other directions the whole 
space between the subocular grooves appears to be a feeble 
semicircular elevation, and in fact its appearance varies with 
the point of view ; the excavation has a wide triangle 
projecting into its middle from the base of the head, so that 
its posterior end is obliquely directed behind each eye. The 
basal portion of the head, which, however, is often concealed, 
is densely punctate. On the type the sides of the head 
adjacent to the front are obscurely diluted with red. 

Two males, from the Dividing Range (Victoria), differ 
in being more of a piceous-brown than black, with most of 
the head, base, and sides near base of protliorax, knees and 
other parts of legs more or less flavous. Three females, 
mounted with them and evidently belonging to the species, 
are coloured as the males, except that one has the prothorax 
entirely pale; they differ in having the head smaller and 
nonexcavated, with a slight longitudinal elevation in front, 
and the front tarsi simple. A male, from the Blue Mountains, 
has the muzzle and sides of head in front of eyes, base of 
prothorax, and knees, more or less reddish. A male, from 
Illawarra, is like the preceding specimen, except that the 
prothorax is entirely pale. All these males agree in having 
a wide triangle projecting into the middle of the interocular 
excavation ; in my table they would be associated with 
B, niger (except the one from Illawarra) ; from which they 
differ in the antennae, . and in the excavation not trisinuate 
at base. The Hlawarra male would be associated with B, 
concaviceps^ but its head is of different shape, and differently 
sculptured, etc. 

Hblcogasteh mackocbphaltjs, n. sp. 

Black; labrum, four basal joints of antennae, 
prothorax, parts of middle and of hind femora, and of tarsi, 
and most of front legs, more or less reddish. Sides with 
rathetr numeirous, blackish hairs. 

Bead rather large, wide, and flat; with two small 
oblique foveae between eyes, two very small ones in middle 
behind them, and a shallow longitudinal depression each side 
in front; with fairly numerous, asperate punctures; towards 
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base densely, transversely strigose. Antennae rather short, 
third to eighth joints obtusely serrated. Prothorax strongly 
transverse, sides strongly rounded, a wide shallow depression 
near base; almost impunctate. Elyti^a short, feebly dilated 
posteriorly; with sparse rugulose punctures. Legs not very 
long, basal joint of front tarsi large, lopsided, and with a 
black inner comb. Length, 4*5 mm. 

Eah . — South Australia: Mount Lofty Ranges (A. H. 
Elston). Type (unique), I. 12251. 

A rather wide species, with head very differently sculp- 
tured from the many similarly coloured ones; in width it 
is second only to major, 

Helcogaster oxyteloides, n. sp. 

(j' . Black , prothorax flavous, basal joints of antennae, 
tibiae and tarsi, obscurely flavous. With sparse dark hairs, 
more numerous on sides than elsewhere. 

Head rather large; a shallow depression each side in 
front, with a feeble median elevation between them ; apical 
half shining and with sparse punctures, basal half opaque 
and with dense ones. Antennae rather long, third to ninth 
joints distinctly serrated. Froth ora.t moderately transverse, 
sides and base rounded, a vague open depression near base. 
Elytra short; almost impunctate. Basal joint of front tarsi 
large, lopsided, with a black inner comb. Length, 2*5 mm. 

Eah^ — Victoria: Sea Lake (J. C. Goudie’s ISTo. 829). 
Type, I. 12123. 

Tlie head is much the shape of that of manv species of 
Oxytelus, of the Staphylinidae ; the impressions on its front 
are quite distinct, but the head could not be regarded as 
largely excavated, hence in my table the species would be 
associated with H. hilohu^^ which has the head even less 
excavated, and bicolorous elytra. Many of the punctures, at 
the base of the head, are longitudinally confluent. 

A female, mounted with the type by Mr. Goudie, and 
probably belonging to the species, differs from the male in 
being smaller (2’25 mm.), -in having the pale parts of the 
legs and antennae more extended, and of a brighter colour, 
head much smaller, its shining and impunctate portion con- 
tinued to nearer the base, frontal impressions smaller, 
antennae shorter, elytra with fairly numerous punctures 
(which although not sharply defined cause the surface to 
appear finely rugulose), and front tarsi combless. 

Helcogaster atriceps, n. sp. 

d. Black; prothorax, basal joints of antennae, and 
knees more or less flavous. With sparse, dark hairs. 
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Read rather large, with a deep transverse interocular 
exeavation; densely punctate and opaque. Antennae com- 
paratively long. Prothorax about as long as the greatest 
width (near apex), base much narrower than apex, near base 
with a wide and rather deep, closed depression. Elytra 
moderately long; with minute, rugulose punctures. Basal 
joint of front tarsi rather large, lopsided, and with a black 
inner comb. Length, 2 mm. 

Hah . — New South Wales: Wentworth Falls (Aug. 
Simson), Mittagong (A. M. Lea). Type, I. 11908. 

In general appearance close to the preceding species, but 
the head deeply transversely excavated; it is evidently close 
in appearance also to H. mgriceps^ but differs from the 
description in being smaller, head with excavation bisinuate, 
instead of trisinuate, posteriorly (the sinuations although 
wide are feeble, and the space dividing them is very oKtuse), 
antennae longer, four of the basal joints partly or entirely 
pale, and the imees pale. In my table it would be placed 
with H. insularis, which is a much larger species, with the 
excavation different, the part dividing the sinuations acute, 
antennae wider, and knees no paler than the adjacent parts. 
The head of the Mittagong specimen, when viewed from 
behind, appears to have a minute tubercle on granule close 
to each antenna, but on the type these are not evident. 

Helcogasteb pignerator, n. sp. 
d . Black; front of head and a large spot near each 
eye, prothorax, and part of antennae flavous. With sparse, 
dark hairs, more numerous on sides of abdomen than else- 
where. 

rather large, with a wide, sinuous, interocular ex- 
^vation, its posterior end trisinuate; inter-antennary space 
irregularly elevated ; in parts with dense punctures Antennae 
moderately long. Frothorav slightly longer than greatest 
width (near apex), a wide but rather shallow and open 
depression near base. Elytra rather long ; minutely rugulose- 
punctate. Basal joint of front tarsi lopsided, with a black 
inner comb. Length, 5 mm. 

Hah . — New South Wales: Sydney (A. and F Zietzl. 
Type (unique), I. 11907. 

The three conspicuous spots give the head a curious 
appearance, the front one at first appears to be confined to 
the inter-antennary space, but is continued along the sides 
to near the eyes, and passes completely across the under- 
surface; the other spots are smaller, round, and sharply 
de&ed. ^ In some lights the elytra have a faint bluish gloss, 
and their extreme lateral margins from the base almost to 
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^p€x are whitish , two ot tli€ basal joints of antennae are 
'decidedly flavous, the three following ones gradually become 
darker, the others are black , the knees and tips of tibiae are 
obscurely flavous. The pale inter-antennary elevation is 
somewhat heart-shaped, and gently concave, from behind it 
appears a feebly trituberculate process, from the side a curved 
ridge. In my table would be placed with H, concainceps, 
which is a smaller and broader species, with head differently 
•coloured and excavated. 

Helcogaster yentralis, n. sp 
o . Black ; prothorax, each side of three basal segments 
of abdomen, and three basal joints of antennae flavous; knees 
;and parts of tibiae and tarsi obscurely diluted with red. 
With rather sparse, blackish hairs. 

Head moderately large, with minute, irregularly distri- 
buted punctures, becoming crowded at base; a small shallow 
-depression each side in front. Antennae rather short. 
ProthorajL distinctly transverse; subbasal depression shallow 
and ill-defined. Elytia rather short; with minute, rugulose 
punctures. Basal joint of front tar^i moderately large, lop- 
sided, and with a black inner comb. Length, 3 mm. 

Hal ). — South Australia: -Mount Lofty (A. H. Elston). 
Type (unique), I. 11910. 

Structurally fairly close to H, bastcolUs, but frontal 
fovea of head much less distinct, antennae somewhat shorter, 
^nd prothorax uniformly pale. In my table it would be 
placed with H. pidchrijpeB, from which it differs in its darker 
head, with somewhat different frontal impressions, darker 
antennae, and abdomen partly pale. The head has a dis- 
tinctly feminine appearance, but the front tarsi are certainly 
those of a male. 

Helcogaster apicicornis, n. sp. 
d . Black ; prothorax, most of front and of middle leers, 
hind knees, and part of antennae flavous. With sparse, dark 
liairs 

Head highly polished, with two small but distinct foveae 
in front, a few minute punctures about base. Antennae 
rather short, second to fourth joints slightly transverse, fifth 
to tenth rather strongly transverse, eleventh fiat, almost as 
long as eighth to tenth combined. ProihomT distinctly 
transverse, sides evenly rounded, base and apex equal, a 
vague depression near base. Elytra moderately long; with 
fairly dense and minute, rugulose punctures. Middle femora 
distinctly dentate, middle tibiae rather strongly curved at 
base, basal joint of front tarsi large, lopsided, wuth a black 
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comb from base to apex on inner side. Length (d , $ )r 
2*5-3 mm. 

$ . Differs in having the head smaller, antennae shorter 
and thinner, joints less strongly transverse, apical one smaller 
and with its tip pointed, middle legs and front tarsi simple. 

Hah . — South Australia: Adelaide (Blackburn^s col- 
lection and A. M. Lea), Mount Lofty (R. J. Burton, A. H. 
Elston, J. G. O. Tepper, and Lea), Lucindale (B. A. Eeuer- 
heerdt, F. Seeker, and Lea), Myponga (Elston). , Type, 
I. 11909. 

Readily distinguished from all previously described 
species by the apical joint of the male antennae; its most 
distinctive shape is that viewed at right angles to its greatest 
width, when it appears rather wide and parallel-sided, with 
its tip slightly notched, from other directions it appears rather 
narrow and somewhat lopsided; the middle legs are also dis- 
tinctive, the head is slightly smaller in the female than in 
the male, but the frontal foveae are much the same. In my 
table it would be placed with H. pulchripes. On the male 
the tarsi and the base of the middle femora are infuscated, 
the antennae after the third or fourth joint gradually become 
darker, but even the terminal joint never appears to be black ; 
on the female a greater portioif of the front and middle legs 
is dark. On fresh specimens the prothorax has a decided 
reddish tinge. 

Helcogastee centralis, n. sp. 

(S . Black; head (except at base), prothorax, base of 
antennae, and most of legs flavous. 

Head rather wide, with a I'ounded fovea occupying one- 
third of the interocular space ; between it and eyes flat, and! 
with crowded punctures; an obtuse elevation in front. 
Antennae moderately long. Froth oray near apex wider 
than long, but rather strongly narrowed to base, near base 
with a wide and deep closed depression. Elytra rather short, 
dilated and rounded posteriorly; with very minute, rugulose 
punctures. Basal joint of front far^i lopsided, with a small 
black comb. Length, 2 mm. 

Hah. — ^hTew South Wales (Dr. E. W. Ferguson). Type 
(unique), I. 11923- 

At first glance apparently belonging to H. foveicepf^^ 
but head with a large central impression, instead of one on 
each side, the antennae pale only at base, and prothorax of* 
different shape; from H. h acker i it is still more distinct. In 
front of the central fovea there is an elevation which might 
be regard^ as a large tubercle, and hence in my table the 
s;^ies might be placed in and of those there noted it 
differs from H. Iielmsi, in being much smaller, head of 
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'different sliape and colour, and legs variegated; E. 

oits has head of different shape, elvtra bicoloiou‘= 
and legs flavous. On the type the pale parts of the legs are 
the apical half of fenaora, front tibiae and tips of the 
others, and basal joints of tarsi. 

HeLCOGASTER LATEROFUSCrS, 11. ‘ip. 

(S . Head behind eyes, sides of prothorax, scutellnm, 
prosternum, mesosternum, abdomen, seven apical joints of 
antennae, and parts of legs, black or blackish; elsewhere 
ffavous. With sparse, dark hairs; and very sparse, whitish 
pubescence. 

Head rather long, opaque, and densely punctate; a 
narrow curved impression on each side from near base of 
eye to labrum, and a faint median line. Antennae moder- 
ately long and obtusely serrated. Froth oj or about as long 
as wide, apex slightly wider than base, a shallow, open, sub- 
basal depression; punctures fairly dense on sides, but sparse 
ill middle. Elytra moderately long, sides evenly dilated 
posteriorly; punctures very minute and rugulose. Basal 
joint of front tarsi lopsided, with a distinct black comb. 
Length (d 9 $)? 3*25-5 mm. 

$ . Differs in being larger, head with less prominent 
eyes, curved impressions shorter and less distinct, median 
line scarcely traceable, less of the base dark, and front tarsi 
combless. 

Hab. — New South Wales: Rydalmere (Dr. E. W. 
Perguson), Gosford (H. J. Carter) ; Queensland : Rock- 
hampton (Macleay Museum). Type, I. 11922. 

The sides of the prothorax are rather deeply infuscated, 
'or blackish, on each of the three specimens under examina- 
tion, so the dark parts are evidently natural and not stains; 
hence in my table of the genus the species would be 
associated with H. ohliquiceps, which has the elytra entirely 
dark, head somewhat different, and antennae much shorter- 
Dn the male the four hind femora are rather dark on the 
basal half ; the front femora, the middle of the four hind 
tibiae, and the apical tarsal joints, are slightly infuscated. 
Prom in front the head of the male appears to have a shallow 
■semicircular impression, marking off a feebly bilobed inter- 
•ocular elevation. The Rockhampton female, probably a 
wery old one, has the head and tibiae entirely pale. 

Helcogaster fasciatus, n. sp. 

d • Piceous-brown and flavous. With very sparse? 
white pubescence, and with a few dark hairs ; a small fascicle 
of dark hairs near each eye. 
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Head wide and irregularly impressed. Antennae com* 
paratively long. Frothorax distinctly transverse, base much 
narrower than apex, a rather deep, closed subbasal depres- 
sion ; punctures rather dense on sides, sparse elsewhere. 
Elytra moderately long, a vague depression on each side of 
suture near base^ with dense, minute, riigulose punctures. 
Basal joint of tarsi with a small black apical comb. Length, 
2*5 mm. 

Tlah. — Queensland: Cairns. Type (unique), I. 11912. 

The head is entirely pale, the five basal joints of 
antennae are still paler, with the following ones more or less 
deeply infuscated, but the tip obscurely pale; the prothorax 
is of a dingy reddish-brown, with the front paler, but it has 
the appearance as of being stained; the elytra (except for 
a wide, median, flavous fascia), abdomen, mesosternum, and 
metasternum, are piceous-brown ; the legs are almost white, 
with the femora deeply infuscated. The fascia extends from 
side to side and is sharply and evenly defined on its 
posterior end, about two-fifths from the apex; its front edge 
is somewhat irregular. The cephalic excavations are partly 
obscured by pubescence; according to the point of view they 
appear to be three or five in number, but apparently there 
is a large, shallow, median portion, dilated and bisinuate 
posteriorly, narrower and bisinuate apically; the two small 
fascicles are very distinct; the punctures on the head are 
dense in places, but not sharply defined. Regarding the 
prothorax as partly dark, the species, in my table, would be- 
referred to D, and there associated with H. margimcollis, 
whose head is very differently sculptured; if referred to DD, 
it would go with H. maculireps and H, fuscitarsis, also with 
different cephalic sculpture. Carphinus faschpennh was 
described by Fairmaire as having an elytral fascia, but the 
description differs in many other respects. 

Helcogaster laticeps, n. sp. 

d . Black and flavous. Sides with sparse, dark hairs. 

Head wide, a large central fovea closed in front, but open 
posteriorly, the space between it and each eye flat, densely 
punctate, rounded posteriorly and joined in front to a small 
inter-antennary elevation ; base with dense, minute nunc- 
tures. Antennae rather long, obtusely serrated internally. 
Prothorax slightly longer than the apical width, which is 
distinctly greater than the basal width, a rather wide, deep, 
closed depression near base, and a small fovea on each side 
near apex; with small and dense, but unevenly distributed 
punctures Elytra moderately long ; with very minute^ 
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rugulose punctures. Basal joint oi trout t(t)bi lopsided, with a 
small, black, apical comb Length, 2*25-2*5 mm. 

Hah . — Kew South Wales Grenfell (Dr. E. W Fer- 
guson). Type, I. 11924. 

The fiat space near each eye L densely punctate, but from 
some directions appears finely granulate ; as there is a distinct 
fovea in the middle of the head the species might be referred 
to FF of my table, but the head is very different from all the 
species there noted; the species, however, is allied to H. 
foveiceps, but the head is differently sculptured, and elytra 
bicolorous. H. centralis has the fovea closed posteriorly, and 
the front of the head with a large, obtuse tubercle, its pro- 
thorax is also of different shape, and elytra of one colour. 
The elytra are coloured somewhat as in IT. imperntot\ but 
the head and prothorax are very different The flavous parts 
are the head (except at extreme base), prothorax, legs (except 
coxae and base of femora), and three or four basal joints of 
antennae; part of the side of each elytron is of a different 
shade of flavous to the prothorax, the black part commences 
at the base (near to but not touching the sides), is rapidly 
narrowed towards the suture, and then continued along it to 
beyond tlie middle, when it is suddenly dilated to cover the 
apical two-fifths. On the type the apical joint of antennae 
is almost as pale as the basal ones, on a second male the 
apical joint is scarcely paler than the tenth, and the middle 
and hind tibiae and tarsi are slightly infuscated. 

HeLCOG ASTER PALLIDXJS, n. sp. 

5 . Flavous *, metasternum and six apical joints of 
antennae deeply infuscated, middle of elytra slightly infus- 
cated. With rather sparse, pale pubescence, a few darker 
hairs on sides. 

Head not very large, with a large obtuse median eleva- 
tion; punctures dense and irregularly distributed, becoming 
confluent about base. Eyes rather larger than usual. 
Antennae long, thin, and scarcely serrated. Prothorax dis- 
tinctly transverse, apex much wider than base, a wide and 
rather deep closed subbasal depression; punctures small and 
sparse. Elytra rather long ; with fairly dense, minute, rusru- 
lose punctures. Legs long and thin, basal joint of front tarsi 
with a small, black, apical comb. I^ength ( d > 9 ), 2’25-S mm. 

9 • Differs in having the head smaller, nontuberculate, 
two shallow impressions in front, and with sparser punctures, 
antennae thinner and scarcely infuscated towards apex, pro- 
thorax less dilated in front, tip of abdomen infuscated, and 
legs shorter, with combless tarsi. 

Hah. — Queensland: Cairns, Type, I. 11953. 
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The elytra could hardly be regarded as fasciate, as 
although the apical fourth and basal third are paler than the 
intervening portion, this is only vaguely infuscated, especially 
on the female. There is a shallow depression on each side 
of the tubercle of the male ; on its front edge there is a small 
fovea, and then a transverse ridge, both fovea and ridg^e 
invisible from behind. In my table would be referred to FF, 
but the head is very different from all the species there noted. 

Hblcogaster thoracicus, n. sp, 

<S . Flavous ; apical three-fifths of elytra black, meta- 
sternum and six or seven apical joints of antennae deeply 
infuscated. With sparse, pale pubescence, and with some 
longer pale hairs. 

Head moderately long, with two small frontal foveae ; 
with fairly numerous, small, but distinct punctures. An.tennae 
, rather long and thin, second joint distinctly shorter than 
third. Prothora,! slightly longer than the greatest width 
(near apex); a deep, narrow impression across middle, not 
quite extended to sides, and marking the posterior end of a 
large depression ; a small dark fascicle before and one behind 
its middle; punctures small but rather sharply defined about 
base and apex. Elytra moderately long; with minute, rugu- 
lose punctures. Basal joint of front tarsi lopsided, with a 
black inner comb. Length, 3*5-4 mm. 

Hah. — Northern Queensland (Blackburn’s collection). 
Type, I. 9203. 

Readily distinguished from all other described species of 
Helcogaster and of Carphnrus by the prothorax of the male ; 
in my table would be associated with H. shnphoicep^. On 
the type the tip of the abdomen (apparently owing to a stain) 
is slightly infuscated, on a second specimen it is entirely pale. 

Helcogaster humebalis, n. sp. 

d. Flavous; elytra (except shoulders), metasternum,, 
abdomen, and five apical joints of antennae black. Sparsely 
clothed with ashen pubescence, and with a few longer hairs. 

Head with a wide and deep interocular excavation, its 
posterior end evenly semicircular; a large flat tubercle iii 
front; punctures dense and small. Antennae rather long, 
moderately serrated. ProtJioraie about as long as the apical 
width, which is considerably more than that of base; with 
a large, transverse, closed, subbasal depression. Elytra 
moderately long ; with very minute punctures. Basal joint of 
front tcergi with a small black comb. Length (d, 9)> 
2-2*25 mm. 
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2 . Differs in being larger, bead smaller, of a dinghy 
reddish-brown, with less prominent eyes, a vague curved 
depression instead of the excavation, and a moderately long 
obtuse ridge, instead of the frontal tubercle, antennae thinner 
and less serrated, prothorax narrower in front, scutelluni 
black, elytra with less of the shoulders flavous, abdomen wider, 
and front tarsi combless. 

Hah, — Queensland: Cairns district, a pair taken in cop. 
(A. M. Lea). Type, I. 11925. 

In my table would be placed with E, major, which is 
a much larger species, vrith very dijfferent head, elytra entirely 
dark, etc. At a glance the types look like small specimens 
of H. ynaculicep% but the head is without a spot, and differ- 
ently sculptured. 

HeLCOGASTER SEMINIGRIPENNIS, n. Sp. 

d . Flavous ; apical half of elytra, mesosternnm, and 
metasternum black, apical joints of tarsi, and part of 
antennae infuscated. Sparsely clothed. 

Head with a small interocular impression, or short 
median line, an oblique impression each side in front. Pro- 
thorax slightly longer than wide, apex slightly wider than 
base, a fairly large, transverse, closed, subbasal depression. 
Elytra moderately long; with very minute, rugulose punc- 
tures. Basal joint of front taru with a small, black comb. 
Length, 2 mm. 

Eah, — Queensland: Cairns, obtained on sticky seeds of 
Fi&onia brunoniana (F. P. Dodd). Type (unique), I. 11914. 

The three apical joints of antennae are missing from the 
type, the three basal ones are flavous, the others infuscated. 
The visible parts of the head are impunctate, but the base 
is concealed on the type; between the frontal impressions 
the surface is gently convex, but it could hardly be regarded 
as tuberculate. In my table the species would be associated 
with E. simpliciceps, from which it is distinguished by its 
smoother head, with small but distinct impressions, flavous 
portion of elytra not produced along sides, and entirely pale 
abdomen. From H. fhof^acicaSr it is distinguished by its 
•smaller size and differently ♦sculptured head and prothorax. 

Dasvi?es corticahioides, Lea, 

This species occurs in abundance in many parts of 
South Australia, including Price and Kangaroo .Islands. 
Two specimens, from Swan River, are considerably larger 
(2*25 mm.) than usual, and rather more robust, but probably 
represent a variety only. 
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Dasytes erythroderes, n. sp. 

Black; protkorax, legs (partly or entirely), and basal 
joints of antennae, more or less reddish or flavons. Clothed 
with short, ashen pubescence; the elytra, in addition, with 
subdepxessed setae. 

Read with rather dense and small punctures. Antennae 
rather short. Frotliorax widely transverse, sides and base 
rounded, hind angles rounded off; punctures minute. Elytra 
at base slightly wider than prothorax, sides feebly dilated 
in middle; with dense, and rather sharply defined punctures. 
Length, 2-2*5 mm. 

Eah . — ^New South Wales* Mount Kosciudio, 5,700-6,000 
feet (R. Helms); Victoria: Dividing Range (Blackburn^s 
collection), Melton, in February (F. E. Wilson) ; South 
Australia: Mount Lofty Range (R. J. Burton). Type, 
I. 12291. 

Readily distinguished from all previously named Aus- 
tralian species by the reddish prothorax ; of the nine specimens 
before me six have it entirely pale, on two the disc is 
slightly, and on the other deeply infuscated; four specimens 
(from Mount Kosciusko, slightly larger than the others, and 
with the prothorax entirely pale) have the femora black ; 
one of the Victorian specimens has the tarsi infuscated, on 
all the others the legs are entirely pale. From above the 
clothing appears to be uniform pubescence, but from the 
sides short setae may be seen on the elytra. On one female 
specimen the head, from some directions, appears to have 
two shallow depressions in front. 

Dasytes cribarius, n. sp. 

Black, elytra with a slight coppery-green gloss, tibiae, 
tarsi, and second to sixth joints of antennae somewhat 
reddish. Clothed with short, ashen pubescence; in addition 
with numerous suberect, dark setae. 

Head with crowded punctures, becoming somewhat 
larger and sharply defined in front; with two distinct longi- 
tudinal impressions in front Antennae scarcely extending 
to base of prothorax, most of the joints transverse. 
Frothoraor scarcely one-fourth wider than long, base slightly 
incurved at middle, hind angles rounded off; with dense and 
sharply defined punctures. Elytra wider than prothorax,, 
parallel-sided to near apex, with dense punctures, at base 
slightly larger than on prothorax, becoming smaller pos- 
teriorly; with faint remnants of striation. Length, 2'75 mm.. 

Hah . — South Australia : Mount Lofty Ranges (J G 0. 
Tepper). Type (unique), I. 12283. 
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Distinguished from all previously named Australian 
species, except D, fuscipenms^ by the upright clothing on pro» 
thorax, in addition to the pubescence; from that species it 
is distinguished by its narrower and more convex form, much 
smaller eyes, prothorax with much denser and smaller punc- 
tures, elytra with a metallic gloss, and with smaller 
punctures, etc. 

Dasytes hexatrighus, n. sp. 

Black; upper-surface with a coppery gloss. Densely 
clothed with short, depressed, pale pub^cence; head in 
addition with two long hairs, and two on each side of 
prothorax. 

Head rather wide, with small crowded punctures, with 
two conspicuous longitudinal impressions in front, the inter- 
vening space bi-onzy. Antennae rather short, some of the joints 
transverse. Frotliorasc almost twice as wide as long, sides 
and base finely margined, hind angles rounded off ; with 
crowded and small, asperate punctures. Elytra distinctly 
wider than proihorax, parallel-sided to near apex ; with 
crowded and small punctures, mostly separately impressed, 
but in places asperate and subconfluent. Length, 3*25-4 mm. 

Hah. — Western Australia: Cue (H. W. Brown). Type, 
T. 12287. 

Structurally close to B, squiresenm, but elytra pubescent 
only, and six long hairs on head and prothorax ; B. abundaris, 
with similar hairs, is a much smaller species, with lees and 
antennae partly pale, and frontal impressions mu<Si less 
conspicuous. 

Dasytes abdominalis, n. sp. 

Black. Densely clothed with ashen pubescence, the elytra 
in addition with numerous subdepressed setae. 

Head with dense and small punctures, rather more dis- 
tinct about base than elsewhere; two vague depressions in 
front. Antennae short, most of the joints transverse. Pro- 
fhorasr almost twice as wide as long, sides and base rounded 
and very finely margined, hind angles rounded off, a vag^ue 
transverse depression near base; punctures minute. Elytra 
vefTj little wider than prothorax at base, sides feeblv dilated 
to near apex; with dense and rather sharply defined punc- 
tures, in places slightly confluent, and homing smaller 
posteriorly. Length, 2*5-3 mm. 

Hah. — Western Australia: Yilgam (Blackburn’s col- 
lection, from E. Meyrick). Type, I. 12288. 

Rather more robust than B. <mstrdliae^ impression near 
base of prothorax fainter, and elytral clothing of two kinds; 
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seen from above it appears to be uniform, but from the sides 
there may be seen numerous short sloping setae, amongst the 
pubescenoe, in consequence, in my table, (21) the species would 
be associated with D. squiresemisy from which it differs in 
having the setae less erect, and in its entirely dark legs. On 
one sex the apical segment of the abdomen is widely concave 
in the middle, and with a subtuberculate swelling on each side. 
On a few specimens the upper-surface, or the elytra only, 
have a very feeble metallic gloss 

Dasytes pictipbs, n. sp. 

Black; parts of antennae and of legs ffavous. Clothed 
with short, depressed, ashen pubescence. 

Head with rather dense and minute punctures ; two vague 
depressions in front. Antennae rather short. Froth ora gc 
widely transverse, sides and base rounded and finely mar- 
gined, hind angles rounded off, a shallow transverse depression 
near i)ase ; with dense and small punctures; larger near base 
than elsewhere. Elytra very little wider than prothorax at 
base, sides slightly dilated to near apex; with dense and 
small, but sharply defined punctures. Length, 2-2’25 mni. 

New South Wales: Dorrigo (W. Heron). Tvpe, 

I. 12286. 

Of the eight specimens before me the tibiae and tarsi 
are pale on all, most of them have the trochanters and knees 
pale, and one has the entire front legs pale; the antennae 
are entirely pale, or with some of the apical joints infuscated ; 
parts of the muzzle are also pale. In my table would be 
associated with B. hourgeoisi (n. pr., now D, julesi)^ from 
which it differs in being smaller, and prothorax with a shallow 
subbasal depression; D. australiae, with somewhat similar 
depression, is slightly less robust, and with entirely dark legs 
and antennae. 

Dasytes elliptioxjs, n. sp. 

Black; antennae (apical half infuscated) and legs (middle 
*and hind femora more or less deeply infuscated) flavous. 
Clothed with short, ashen pubescence. 

Head with small and fairly numerous punctures, two 
feeble depressions in front, and a still more feeble on© in 
middle. Antennae slightly passing base of prothorax, fifth 
joint distinctly smaller than fourth or sixth.' Prothorax at 
base almost twice as wide as long, front convex in middle, 
strongly rounded to sides, base and sides finely margined; 

(21) Lea, Trans. Ent. Soc. Lend., 1909, p. 240. 
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punctures minute and inconspicuous. Mytra at base scarcely 
wider than base of prothorax, sides feebly dilated to about 
middle, with dense and small, but rather sharply defined 
punctures. Length, 2*5-2*75 mm 

Hah . — South Australia: Parachilna (E L. Savage). 
Type, I. 12284. 

The sides of the elytra have short, semidecumbent setae 
posteriorly; they are fairly numerous, but distinct only from 
the sides, there is also a short hair projecting outwards from 
each side of the base of the prothorax. Very faint remnants 
of a subbasal depression may be seen on each side of the nro- 
thorax. It is an elliptical species, and in my table would be 
associated with D. Ix/urgecnsi (now D. jiilesn,), from which it 
differs in having more of the legs pale, prothorax larger, 
with the base wider, el 3 rtra somewhat shorter and wider and 
with smaller punctures; structurally it is rather close to 
Z>. hlackhurm (D. helmsi, n. pr.), but the prothoracic punc- 
tures are much smaller, and the legs are partly pale. 



THE Rediscovery of Choriplax ( micro plax) grayi, 
Adams and Angas (Order Polyplacophora, with 

NOTES ON ITS TRUE PLACE IN THE NATURAL SYSTEM 
AND THE DESCRIPTION OF A NEW SUB-SPECIES. 

By Edtvin Ashby, F.L S., M.B.O.TJ* 

[Read July 14, 1921.] 

Plate IX. 

Microplax gtayi, H. Ad. and Ang., P.Z.S., 1864^ p* 194; 
Lc., 1865, p. 68, t. 11, f., 16. Angas, P.Z.S., 1867, p. 224. 
Carpenter, MS., p. 12. Pilsbry, Man. of Con., vol. xiv., p 21. 

Choriplax grayi, H. Ad. and Ang. Pilsbry, Nautilus, vii., 
p. 139, 1894. Tbiele, Rev. des Sys. der Ohitonen. ZooL, iv., 1910. 

It is witli pleasure that I acknowledge my indebtedness 
to Dr. W- G. Torr for the opportunity of examining and 
describing one of the most interesting chitons it has been 
my privilege to examine. On May 7 last I received from 
him a few chitons for identification, all taken by Mr. George 
Pattison, near Cape Banks Lighthouse. One, he said, was 
not only a species new to him, but also belonged to a genus 
he had never seen before. I saw at once that the specimen 
was a remarkable find, evidently related to the genus 
AmicvHay a genus whose habitat is in the cold waters of the 
North Pacific, from the Okhotosk Sea to the Behring Sea, 
and in corresponding latitudes on the eastern side of the 
North American continent. 

Genus Microplax, Adams and Angas, 1864. Original 
description: — “Insertion plates smooth and thin, present in 
all the valves. Sutural plates obsolete, the sinus extremely 
shallow. Girdle thin, horny, most minutely granulous. 
Valves largely concealed in the girdle, the exposed portions 
small and separated. 

“In the present genus a small portion only of each valve 
is eixposed, and the sutural plates and sinus are obsolete. No 
other chiton having unslit insertion plates approaches this 
remarkable group.” 

M, grayi, Adams and Angas, Original description: — 
“Shell elongated, convex, brown; exposed portion of the 
valves minute, wide heart-shaped, carinated, strongly granu- 
lated, the intervals between the exposed parts of the valves 
about as long as the latter. Lateral areas defined by a dis- 
tinct rib. Girdle moderate, corneous, smooth. Length, 
13; width, 5 mill. Sydney Harbour, Australia; under stones 
at low water.'' 
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Choeiplax geayi pattisoni, n. sub-sp. 

Differs from C, grayi. Ad. and Ang., in its greater ^vldth 
and in the fact that "the tegmentum is proportionately smaller. 
The measurements of grayi, s.s., are quoted by Pilsbry 

pp 21, 22), are: length, 13; width, 5 mm. Tegmentum, 
li X If mm. Whereas the measurements of the present speci- 
men are 18x81 mm., and the, tegmentum Uxl mm. 

An examination of the drawings made by E A. Smith 
and figured by Pilsbry (Lc.y pi., figs 9-11) will further ex- 
plain these differences. 

General Appearance . — Broadly oval, the posterior valve 
being much larger than the anterior. The tegmentum reduced 
to a small, heart-shaped, raised portion at the apex of each 
valve, this portion being pink. The balance of the shell is 
olive-green, due to an extension of the epidermal layer of 
the girdle over the whole of each valve, with the exception 
of the small, raised, heart-shaped tegmentum before referred 
to. The epidermal skin is minutely granulose, semi-trans- 
parent, and free from scales, hairs, or spicules. 

Colour . — The small, keart-shaped, exposed portions (or 
tegmentum) are Prussian Bed with flecking of Ochre Bed 
(Bidgway's Colour Standards, pi. xxvii.). The epidermal 
covering of the highly developed articulamentum portions of 
the shell is, in a good light, olive-lake, merging into Sac- 
cardo’s olive, in the shaded or overlapping portions of the 
sutural laminae (lx., pi. xxix.). The girdle is warm sepia, 
or a little darker. 

Inside of Shell. — Transparent, pearly, and very highly 
polished. The plates are so thin and delicate that none of 
them are quite unbroken on the interior margins. The 
anterior margin of the sutural laminae is almost straight, the 
suture is reduced to a mere inward bend* imperceptible in 
several of the valves. 

Anterior Valve . — The small exposed portion is semi- 
circular; the apex, which in this species corresponds with the 
macro of the tail valve, is pronounced and approximately 
smooth, the superficial layer semitransparent, showing sub- 
cutaneous dark and light streaks radiating from the mucro. 
These may easily be mistaken for grooves and ridges. This 
smooth area is produced anteriorly for fully one-third of the 
width of the tegmentum. The balance of the valve is 
sculptured with rather widely spaced granules. There seems 
no consistent arrangement of these. The mucro is anterior 
to the posterior margin of the tegmentum, and the posterior 
lobes of the articulamentum unite behind same. 

Median Vdlvee . — The small exposed tegmentum is 
heart-shaped, posterior margin curved, in some straight. 
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furnished 4vith a broad beak or macro, tlie tegmentum 
being continued behind this. The dorsal area is distinct and 
broad with almost parallel sides. Tlie portion immediately 
in front of the mucro is usually coarsely longitudinally ribbed, 
more or less broken. In some of the valves these ribs con- 
tinue to the anterior margin, in others they are replaced by 
subcutaneous lining. In this anterior portion, irregular 
raised pustules also occur to a limited extent in some of the 
valves. Although these irregularities exist, the chief char- 
acter of this part of the shell is strong, longitudinal ribbing. 
A strongly-raised, diagonal rib commences at the mucro and 
dies away about half-way across the tegmentum dividing the 
lateral from the pleural area. Tlie pleural area is sculptured 
with irregularly-shaped, rough-looking pustules. There is a 
tendency for these to become confluent along lines parallel 
with the ribbing in the dorsal area In the lateral areas the 
raised portions or granules are even more irregular in shape 
than is the case in the pleural area. Behind the mucro 
and diagonal rib the subcutaneous line-marking is radial, and 
very marked in some valves. As ^jefore stated, the mucro is 
anterior to the posterior margin, and the posterior lobes of 
the insertion plates unite behind the tegmentum. 

Posterior Valve . — The anterior portion of the tegmentum 
is less pointed than is the case in the median valves, the 
posterior part semicircular. Mucro anterior, a number of 
dark subcutaneous streaks radiate from the mucro posteriorly 
in a fan, with a highly-polished, semitransparent surface, but 
it is not truly smooth; this character occupies about one- 
quarter of the length of the tegmentum and is fan-shaped. 
Tliat part of the valve behind the mucro is sculptured fairly 
evenly with circular pustules placed more or less concentric- 
ally- ^ The anterior portion is longitudinally ribbed, but, in 
addition, there are coarse irregular pustules. This valve is 
large, measuring 4x7 mm., the tegmentum placed centrally. 

Girdle . — In the dry specimen is wrinkled, bearing neither 
scales,^ hairs, or spicules; has a gelatinous or horny look, is 
dark in colour, and, with shrinHng, has curved inside the 
shell to a width of ‘75 mm. Tlie girdle is thickened over the 
marginal portion of the insertion plates, forming a dark band 
round the shell 1 mm. in widtli or with the incurved portion 
referred to a total girdle width, in dry specimens, of 1*75 mm. 

Mea^urewefit^. — Length, 18 x mm. Tlie tegmentum, 
or exposed part, reaches a maximum width of mm, by 
1 mm. longitudinally, in one of the median valves, whereas 
the articulamentum in valve 6 is 3 mm., longitudinally, by 
8 mm. in width. ^ ^ 

Habitat . — The specimen under review was found near 
Cape Banks Lighthouse, in South Australia. The following 
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are Mr. Pattison's own words: — ‘*A heavy sea tore oS the 
big kelp (Laminana) outside the reef and washed it up on 
the beach. The chiton was amongst the kelp, on the beach, 
and the sea lice had probably eaten the fish out Tliese 
facts and the fiat, fragile character of the shell, with its 
green-brown, transparent, epidermal covering, suggest the 
probability of its living on the stems of the kelp under which 
it was found. While the discovery of the host plant of the 
genus Sttnochiion, as described in my monograph (Trans. 
Eoy. Soc. S. Austr., vol. xlii., 1918), has led to their dis- 
covery in some of the other States, is it not quite feasible 
that a similar search on the stems of some forms of algae 
may reveal a race of Polyplacophora living thereon 

Bemarhs — This remarkable shell presents many unique 
features, the extremely reduced area of the tegmentum, the 
modified character of the sutural laminae, the exceptional 
development of the insertion plates, the partial or entire 
absence of slits, the transparent granula epidermal covering, 
and the peculiar posterior lobing of the insertion plates, 
widely separates this from any other known form in Aus- 
tralian waters, and, I believe, no near ally has up to the 
present been discovered in the Southern Hemisphere. Per- 
haps the nearest relative in our southern seas is the New 
Zealand shell, Crypt oconchu^s poro'^us, Burrow; but that 
species cannot be said to be very closely allied, as it only 
possesses a few characters in common. I have quoted the 
original description of both genus and species as published by 
Dr. Pilsbry in his famous Monograph. In the main my 
description, which has been written without any special 
reference to the earlier writers, will be found very closely to 
correspond therewith, but there are some rather important 
differences. In the first place, the sutural laminae are by no 
means obsolete, as stated by Adams and Angas, and there is 
considerably more overlapping of the valves than was noticed 
by Carpenter, the laminae, in some valves, reaching ftlly two- 
thirds across the tegmentum. The insertion plates are 
abnormally developed; in fact, this species seems to have 
specialized in this form of development, and, in some measure, 
adapted the character of the tail valve to the median valves. 
Tlie lateral insertion plates are joined behind the tegmentum 
and produced, posteriorly, in two lobes with a sinus between 
them, a feature that is present in a very modified form 
in the tail valve of some of the Acanthochitdns. While in 
the undissected shell under examination I cannot detect any 
slits in any of the insertion plates, I cannot say that they do 
not exist in a modified form. The interior of the tail valve is 
radially grooved and scored, until the girdle is approached, 
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when the grooves appear to terminate. I would suggest the 
probability that in the juvenile stage some evidence of slits 
may exist and disappear in the mature or senile form. 

Classification. — While it is to be greatly regretted that 
the animal and radula are missing, and also that permission 
has not been obtained to disarticulate some of the valves^ 
the transparency of the shell has made this latter less im- 
portant than is usually the case, I have been able to note 
sufficient features to justify one in removing the genus 
Ohoriplax ( = Blicroplax ) out of its setting in our previous 
classification. I can see no justification for placing a species 
with abnormally developed insertion plates under the I/epido- 
pleuridae. Had the animal been present and the valves dis- 
articulated, there would have been but little difficulty in finding 
its true plkce in the Natural System or Taxis. In spite of these 
limitations, the characters that it has been possible to observe 
are- sufficient to warrant our placing the genus Choriplax^ 
Pils., near the genus Anucula, Gray. For reasons given 
hereunder I should place it between Amicnla and the Sub- 
family Cryptochitomnae. The characters of the genus 
Amkuliif Gray, are given by Pilsbry (in Man. Con., vol. xv., 
p, 43) as 'Waives almost covered by the extension of the 
girdle over them, leaving only a small, rounded, or heart- 
shaped portion exposed at the apex of each ; posterior borders 
of valves produced backwards in rounded lobes at each side, 
the lobes completely separated by a posterior sinus having the 
tegmentum at its apex. Posterior valve having a posterior sinus 
and one slit on each side. Girdle more or less pilose, often hav- 
ing pore rows. The essential features of Amicula are its small 
exposed portion or tegmentum, situated at the posterior edge, 
and not extending forward to the sinus, its mopaloid posterior 
valve, short contour, and short gills.’’ 

The species under consideration corresponds with Amicula 
in some of its most sftriking features, but, although like the 
Am?c?//n, the tegmentum does not extend forward to the 
sinus; unlike that genus it does not extend to the posterior 
margin, neither have we noticed any slit, nor is the girdle 
pilose. 

The description of the Cryptochitoninae , in the same 
work, p. 48, is: "Valves entirely concealed in the leathery 
girdle and lacking tegmentum; their posterior margin pro- 
duced backwards in a deep lobe on each side, the lobes united 
across the median line, causing the apices of all valves to be 
removed inwards from the posterior edge, slits sub-obsolete 
or lacking in the intermediate valves, girdle covered with 
ndnute tufts or bristles.” It will be noticed that two of the 
distinguishing features of the Crypt ochitoninae are present in 
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Chonplaa. but absent in Amicida^ namely, the sub-obsolete 
or lacking slits, in tlie median valves and tlie posterior lobes 
of the articulamentum uniting across the median line, causing 
the apices of all valves to be removed inwards from the pos- 
terior edge. 

While Dr. J. Thiele (E,ev. des Sys. der Chitonen, pt. ii 
pp. 106 and 116) leaves the genus Clionplai under the 
Lepidopleuridae between Hanleya, Or ray, and Oldroydia^ Dali,, 
did so evidently with considerable misgivings. I cannot 
follow him in placing the two genera Kat karma, Gray, and 
Amtciila, Gray, under the Mopaliidae, and think Pilsbry is 
right in placing them immediately before the genus Cry'pto- 
chiton. I would also suggest the recognition of the genus 
Cry'ptoconchuii, Plain, and Guilding, with C. porosus, Bur- 
row, as type, and placing it between Lohopla^, Pih , and 
Katharma, Gray. With its striking development of the 
articulamentum posteriorly, in two iobes, its reduced teg- 
mentum, and poles often sub-obsolete, it seems a sort of 
‘4ialf-way house’' between those genera. 

Finally — I j^ropose that the genus Choriplat, Pxls., be 
taken out of its previous setting amongst the less specialized 
gioup, the Lepidopleuridae, ancl be placed under the Family 
Acanthocliitidae, Pils., following the genus A iniciila. Gray, 
and preceding the genus Cryptochitoii, Midd and Gray The 
apparent absence of slits in the insertion plates is, I suggest, 
probably due to modifications in a very specialized form, 
brought about by the peculiar habits of the chiton. The same 
tendency is already apparent in the genus Cryptochiton where 
the slits in the median valves have either been lost entirely 
or become sub-obsolete. 

Be vised definition of the Genas Choriplajc, Fils . — Valves 
are almost covered by the extension of the girdle over them, 
the tegmentum or exposed part being reduced to a small, 
heart-shaped portion, exposed at the apex of each ; the inser- 
tion plates highly developed, smooth and thin, extending 
posteriorly in a deep lobe on each side, the lobes united across 
the median line, causing the apices of all valves to he removed 
inward from the posterior edge. The sutural laminae are 
apparently shallow, united across the median line, and the 
sinus reduced thereby to a mere inward bend. Girdle thin, 
homy, minutely granulose. 

If we are justified in placing the genus Crypt ocliiton 
under the Subfamily Cryptochitoninae, may we not he justified 
in doing likewise for this remarkable genus, retaining Adams 
and Angas' name under the name of a subfamily called Micro- 
plaxinae with Choripla.r yrayt. Ad. and Ang., as the typ^, 
taking the foregoing description as the definition of the sub- 
family, with the addition of any new features the later 
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examinatiou of the soft parts may reveal ? So naturally does 
this genus seem to fit into •the place I have assigned to it, 
that the wiser course might possibly be to place both Choripla r 
and (^ryptochifon under the Family Acanthochitidae, Pils , 
and drop the Subfamily Cryptochitoninae. 

Note. — In the writer's last paper on Australian Poly- 
placophora (Trans. Hoy. Soc. S. Austr., vol. xliv., p. 286, 
1920) reference is made to the race of Calhstochiton men- 
dioTiaJiSj Ashby, which had been previously described from 
a single specimen from North-west Tasmania, and to which 
he had attached the name of mayt. Since this was written 
several specimens from the same district have come to hand, 
and while some show the same backward habit of developing 
the t 3 rpical network sculpture that was noted in the paper 
referred to, other specimens are almost normal. Had more 
material been available at the time the then unique specimen 
was described, the writer would have contented himself with 
simply noting the fact that shells from this North-west Tas- 
manian coast attain the adult characters more slowly than is 
the case- with those from the type locality in South Australia . 
In the same paper, p. 283, Lepidopleurus should 

be of Reeve, and not Blainville, as printed, and L, eafenafu-s, 
Hed. and Hull, should have been withdrawn from the Aus- 
tralian fauna, it being a Lord Howe Island species. 

Addendum. — Since presenting the foregoing paper I have 
had the opportunity of reading in the Nautilus, vii., p. 139, 
Dr. Pilsbry's note attached to his proposed substitution of 
the name ChoripIa,r for that of 3Iic?'opIar, which name was 
preoccupied, and I now quote his remarks in full : — “This is 
an extremely peculiar and isolated genus, and forming, I am 
•disposed to believe, a distinct family of the Eoplacophora, or 
slitless chitons; that is, if the slits really prove to be com- 
pletely absent, for the unique type has not been disarticulated. 
In some features it recalls the Acanthochitidae. The single 
specimen was described and illustrated from the unique type 
in the British Museum, in the Manual of Conch ology, vol. 
xiv.’* 


DESCRIPTION OF PLATE IX. 

Fig. Ifl. Ohoriplax grayi pattisoni, Ashby, upper side, x about 5. 
Showing small heart-shape tegmentum and enveloping 
epidermis with tear in valve 2 revealing smooth articula- 
mentum underneath. 

Fig. lb, Ohoriplax grayi pattisoni, Ashby, interior of shell, 
x5. Showing sutural laminae. 

Pig. Xr. Ohoriplax grayi pattisoni, Ashby, upper side with strong 
light thrown through the shell showing (a) shadow of 
sutural laminae, (h) opacity of tegmentum, (c) the posterioi 
lobes united across the median line, x5. 



143 


AUSTRALIAN COLEOPTERA.— PART II. 

By Albert H. Elston^ F.E.S 
[Read August 11, 1921.] 

PSELAPHIDAE 
Ctenisorhus curvipes, n. sp. 

. Pale castaneous, with parts of elytra paler Moder- 
ately clothed with short, white pubescence, becoming setae at 
apex of elytra, and absent from the middle of prothorax and 
elytra. 

Read with a few more or less concealed subrugose punc- 
tures and two large shallow foveae between the eyes. 
Antennae long and moderately stout, the first two joints about 
twice as wide as joints three to seven, the first about as 
long as second and third combined, the 
second little more than half the length of 
the first, tliird to seventh are equal in 
length, each being slightly longer than 
half the length of the second, the eighth 
cylindrical, and about as long as joints 
three to seven combined, and as wide as 
the second, the ninth about two-thirds 
the length of the eighth and wider at 
apex than at base, the tenth perceptibly 
longer than the ninth, and the apical 
joint about as long as the tenth, wide 
near the base and obtusely pointed. 

ProthorafT about as wide as long, narrower 
at apex than at base, with a few scattered 
punctures, and a moderately large subbasal fovea. EJi/tra at 
base distinctly wider than prothorax, the margins sloping out- 
wards towards apex, a longitudinal furrow on each el^ron, 
starting from about midway between the suture and humeral 
angle, thence to the apex, and with a short subautural stria; 
with minute scattered punctures. Metastertuim with a deep 
furrow starting from near the coxae of the intermediate legs 
and touching the coxae of the posterior ones. A hdomen^ dorsal 
surface with a few small punctures arranged in transverse 
rows, ventral surface impunctate, the third segment large 
with very small and shallow round foveae. Legs long and 
moderately thin, the anterior tibiae strongly curved, the inter- 
mediate slightly curved, ’ and the posterior ones almost 
straight, all are dilated towards the apex. Length (ci, $)r 
1*5 mm. 
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$. Differs in the antennae being shorter and thiiniei, 
the eighth to tenth joints being much shortei, the apical 
about as long as the ninth and tenth combined, and much 
wider, the eyes smaller; and the abdomen somewhat largei 
with its ventral surface nonfoveate. 

Hah, — South Australia: Murray Biver neai Moigan, 
flew to lamp at night (A. H. Elston). Type, in authoi’b col- 
lection; co-type, I. 10934, in South Australian Museum. 

The four long apical joints of the male antennae associate 
this species with C, longicornih, Lea, and C . nvularts, Lea, 
but it is readily distinguished from these and all other pre- 
viously described species by the strongly curved front tibiae, 
these being quite as strongly curved in the female as in the 
male* 

SCAPHIDIIDAE. 

SCAPHISOMA BRYOPHAGA, n. Sp. 

Ovate, shining red, towards apex of elytra and tip of 
abdomen diluted with flavous, antennae and tarsi testaceous, 
club infuscated; scantily clothed with minute bristly hairs 

Head with a few minute, scattered punctures, antennae 
long and slender, with three-jointed club, the first two bead- 
like in shape, the apical longer than the penultimate and 
subovate. Prothorajc transverse, sides evenly rounded, basal 
angles acute, with a very faint transverse subbasal impression 
and a few minute, scattered punctures. Scutellum semi- 
circular in shape. Elytra elongate, each with a distinct, 
slightly curved subsuturai stria, starting from near the sutural 
angle, becoming fainter posteriorly and vanishing before 
apex; slightly punctured, the punctures minute and somewhat 
seriate. Length, 1-1*5 mm. 

Hah, — South Australia: Myponga, taken in moss (R. E. 
Kemp, A. H. Elston). Type, in author's collection; cotype, 
I. 12829, in South Australian Museum. 

This species may be chiefly distinguished by its size and 
colour; the punctures, out of which the hairs emanate, are 
very feeble and barely perceptible with a simple lens, 

CLERIDAE. 

Phlogistus. 

The generic name A ulicm must now be eliminated from 
Australian catalogues ; Gorham considered that the Ameri- 
can species should be separated from the Australian, and 
suggested the new generic name Phlogktus for the latter, 
Spinola having considered the type of Aulicus to be nero, 

(1) Gorham, Cist. Ent., voL ii., p. 84. 
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not instahilis, as taken by Lacordaire. Blackburn ^2) com- 
mented on the above, but owing to the absence of a diagnosis 
of Phlogist'ifs, retained the name of Aidiciis. A description 
of the new genus has been supplied by Schenkling.(3) 

Phlogxstus imperialis, Gorham. 

This insect was originally described from Queensland. 
I have now to record it from New South Wales, Victoria, 
South Australia, and Western Australia. As suggested by 
Hintz,^'^^ there is no doubt Blackburn failed to recognize this 
species, but confused it vith P. e^iscopcdis, Spin., which 
name I have seen in his handwriting attached to colour varie- 
ties of imperious. The latter species is very variable in 
colour, and apparently Blackburn had not seen a specimen of 
the typical colouring, otherwise he would probably have 
recognized it from the description given by Gorham. This 
species may be readily distinguished from episcopahs^ Spin., 
inter aha, by its deep, quadratic, and reticulate punctures; 
those on the latter species being more shallow, not so square,, 
and not reticulate. 

Phlogistus coballipes, Cliev. 

A specimen from Tasmania differs from the typical form 
in having dark mouth parts and legs, only the front tarsi 
being reddish. 

Phlogistus mundus, Blackb. 

I have taken this species in the Flinders Ranges, South 
Australia, together with a colour variety, which has the head 
and prothorax almost black, the base and apex of elytra a 
beautiful bright violet, the middle part bearing punctures of 
a coppery tint, the legs blue, with the exception of the front 
tarsi and the under-surface of the front tibiae, which are 
ochraceous, 

Phlogistus modestus, Blackb. 

Blackburn in his description of the above mentions a 
variety, "‘pedibus sordide testaceis,” as being probably only 
an immature specimen. I have in front of me nine specimens 
taken in the Mount Lofty Ranges, South Australia; they 
all have their legs testaceous, and do not appear in any way 
to be immature. 

Phlogistomorpha. 

This genus was proposed by Hintz(5) to receive four 
species of Phlogistus , viz., hlachhumiy Schenk. ; apicaZis^ 

12) Blackburn, Trans. Boy Soc. S. Austr., 1900, p. 122. 

C3> Schenkling, Gen. Insect., Fasc. 13, 1908, p. 56. 

WHintz, Bent. Ent. Zeit., 1908, p. 709. 

(51 Hintz, loc, eit,, 1908, p. 715, 
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Mad. ; croesiis, Blackb.; and masteniy Mad., and is easily 
distinguislied from tli-e preceding genus by llie terminal joint 
of tbe antennae, wbidi lias a,n almost quadratic form, and 
drawn out into four points with a bay in between each two 
of them. 

Phlogistomorpha CROESUS, Blackb. 

Specimens of this beautiful insect have been taken by 
Mr. J. C. Clark in Western Australia. It was originally 
described from South Australia. 

Phlogistomorpha blackburni, Schenk. 

The habitat of this insect was given by its author as 
Australia.” I have now to record it from Victoria and 
South Australia. 

Trogodendron monstrosum, Gorham. 

Theie are two specimens, a male and female, of this 
remaikable insect in the South Australian Museum, taken at 
Bowen, Queensland. Tlie male, which has the bifid termin- 
ation of the apical joint of the antennae, differs from the 
author's description in having the protliorax strongly, the 
head slightly diluted with red, the palpi and labrum reddish- 
yellow; the lunate-shaped fasciae behind the middle of elytra 
have, particularly on the posterior part, narrow reddish- 
brown margins, which extend nearly to the suture, the oblique 
guttae near the apex have likewise reddish-brown fringes 
which are wider than the raised ivory portion. The female 
differs from the male in being much smaller, not having the 
apical joint of antennae bifid, and the reddish-brown margins 
on the fasciae and guttae less conspicuous or entirely absent. 

Trogodendron rupipes, n. sp. 

Upper-surface black, diluted here and there with blue, 
palpi, antennae, * and legs red; slightly raised median fasciae 
on elytra ivory, with wider fasciae in front of, and touching, 
red; somewhat scantily clothed with long dark, interspersed 
with pale, hairs, apical fourth of elytra densely clothed with 
fine, depressed, golden hairs. Under-surface black, very 
scantily clothed with pale hairs. 

Head densely punctured, the punctures small and some- 
what rugose. Antennae extending nearly to base of pro- 
thorax, second joint about as long as wide and slightly wider 
at apex than at base, three to eight longer than wide, nine 
and ten much wider and obconical in shape, the apical about 
half as big again as the tenth, the outside apical angle 
rounded and the inside one obtusely pointed. Frothorax. 
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about as long as wide, base much narrower than apex, some- 
what globular, with a transver&e impression near the apex, 
sides rounded and very much co-nstricted at base, closely punc- 
tured, the punctures moderately large, deep, and in places 
slightly confluent. Ehftrci wider than prothorax and about 
thrice as long, sides slightly constricted near middle, to 
beyond the middle with large, deep, seriate punctures. On 
each elytron near the suture are two large protuberances, 
which have the sides almost as largely and deeply punctured 
as the rest of elytra, and the apices only slightly punctured- 
Leys long and slender. Length, 15 mm. 

Hah. — Queensland: Bribie Island (H. Hacker). Type 
(unique), in Queensland Museum. 

Very distinct, and not readily associated with any pre- 
viously described species. The median fasciae are slightly 
oblique, touching the margins but not reaching the suture, 
the reddish patch is extended beyond the ivory one and almost 
touches the suture. The basal joint of the antennae is infus- 
cated on the outside, and the second half of the apical is 
slightly paler than the rest of the antennae. 

Teogodendeon tenebricosum, n. sp. 

Black; palpi, antennae, legs (femora excepted), and post- 
median fasciae testaceous, upper-surface scantily clothed with 
moderately long, nearly upright, black hairs, except on legs 
which have pale hairs, and near apex of elytra with small 
patch of silvery hairs ; under-surface very scantily clothed with 
grey hairs. 

Head with a long transverse impression near base of 
antennae, closely punctured, the punctures moderately deep 
and rugose, .^tennae stout, joints three to five a little 
longer than wide, six to ten obconical and gradually in- 
creasing in width, the last obtusely pointed at apex. Pro- 
thorax slightly longer than wide, sides rounded near middle, 
with a moderately deep transverse impression near apex and 
a deeper subbasal one; with dense punctures, larger than 
those on head, more or less rugose, and defining a longi- 
tudinal median carina. Elytra at base one and a half times 
as wide as middle of protliorax and more than thrice as long, 
humeral angles salient; to beyond the middle with large, 
deep, quadratic and seriate punctures, those on the fasciae a 
little smaller and nearly round, impunctate on humeral 
angles and behind fasciae. Length, 10-15 mm. 

Hah, — Victoria: Melbourne (E. Fischer). Type, in 
author's collection. 

I have before me only two specimens, sent me by Mr. 
F. E. Wilson, of this species, which is apparently very variable 
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in size. The post-median fasciae touch the margins and ex- 
tend somewhat obliquely upwards towards the suture, but 
not quite touching it. The impunctate parts of elytra are 
glistening; the protuberances near the scutellum are rudi- 
mentary, only a small shagreened patch being visible, the 
knees are sometimes diluted with red and parts of the tibiae 
are infuscated. Comes nearest to T, ephippum, Boisd,, from 
which it can be easily distinguished, inter alia^ by the punc- 
tures on the head and prothorax being larger, disc of pro- 
thorax without deep depression, and the absence, near base of 
elytra, of two protuberances bearing tufts of hair. 

Zenithicola punesta, Chev. 

Hah , — Stradbroke Island, Queensland, New South Wales, 
Tictoria, South Australia, Western Australia. 

Zenithicola ceassa, Newm, 

Hah , — Queensland and New South Wales. 

Eunatalis. 

Schenklingifi) stated that the genus Natalk of Castelnau 
•(1836) was founded upon N. laplacei from Chili; to this 
genus were afterwards added two other Cliilian and many 
Australian species. Subsequently (1906) for N. pimcfipenms, 
Oerrn. (from Chile), Schenkling proposed the genus Jeogif- 
but this mu^ now be regarded as a synonym of yatahs. 
King (1842) did not recognize Jataln as a valid genus, but 
Spinola (1844) did so, incorrectly giving porcafa. Fab., as 
its type; he was followed by most authors until recently. 
Schenkling (1909) therefore proposed that the three Chilian 
species should remain in Natalis, and the name Eunatalis be 
substituted for the Australian species. 

Stigmatixjm vbntrale, Mad. 

This species is variable in size, ranging from 7 mm. to 
10 mm. in length. It has now to be recorded from Queens- 
land, Stradbroke Island, and South Australia. 

Stigmatium gilberti. White. 

This inse<?t is widely distributed in Australia, and some- 
what variable inter se. On two South Australian specimens 
there is a distinct dark narrow band across the reddish portion 
of the elytra, about midway between the base and where the 
black commences; the oblong subapical spots of pale hairs 
extend right to the apex. 


<6) Schenkling, Jor. cit,, 1909. 
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Phaeocyclotomxjs CHLOBOPUS, Kuw.t"> 

This insect was originally described from New Guinea. 
I have now to record it from North Queensland. 

Eleale. 

The insects belonging to the genus Eleale are, with two 
exceptions, peculiar to Australia. I have not yet seen either 
E. advena, Chev., from Chile, or E, pantomelas^ Boisd., from 
New Zealand, so am unable to speak with any degree of 
certainty, but believe that these two species have been in- 
correctly assigned to it. The members of this genus, as indeed 
with some of the allied genera, are very variable both in 
colour and size, and in compiling the following table I have 
endeavoured, as much as possible, to distinguish the species 
by their sculpture, and have only resorted to colour when 
there could be no danger of confusion or variability of the 
species. Only those species that I have been able to identify 
with confidence have been included in the table : — 

A. Elytra bicoloured, in parts testaceous. 

a. Apex of elytra pale lepUhi^ Pasc. 

aa. Apex of elytra dark. 
h. Apical joint of antennae distinctly 

emarginate pulohra, Newm. 

hh. Apical joint of antennae not dis- 
tinctly emarginate. 

c. Base of elytra pale or not entirely 
dark. 

d. Prothorax tranversely wrinkled ap'iadis, Mad. 
dd. Prothorax not transversely 

wrinkled palJidipennis, n. sp. 

cc. Base of elytra entirely dark. 

e. Prothorax tranversely wrinkled seTlata^ Pasc. 

€6. Prothorax not transversely 

wrinkled fasoiata. Mad. 

A A. Elytra unicoloured, not testaceous in 
parts. 

B. Punctures on disc of prothorax trans- 
versely wrinkled. 

’/. Apical joint of antennae emarginate. 
g. Sides of prothorax straight. 

h. Antennae pale, dub dark ... smaiagdina. Chev. 
hh. Antennae metallic, club black in^peta, Newm. 
hhh. Antennae metallic, club 

reddish-brown virhlicollis, Mad. 

gg. Sides of prothorax rounded. 

i. Apex of elytra lightly punc- 

tured and glistening. 

/. Club of antennae black. 
k. Prothorax with a strong 

longitudinal carina ... cannaficoUis, u. sp. 
kk. Prothorax without such a 

Carina rpichei, Spin. 

^7^Kuwert, Ann. Soc. Ent. Belg., 1894, p. 456. 
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jj. Club of antennae pab*-. 

L Antennae entirely pale ... 
ll. First eight joints of an- 
tennae dark 

ii. Apex of elytra deeply punc- 
tured and not glistening, 
m. Prothorax with a longitud- 
inal cariiia 

mm. Prothorax without such a 
Carina. 

n. Apical joint of antennae 
lightly emarginate. 

0. Prothorax with strong 
transvei'se wrinkles ... 
00. Prothorax without such 

wrinkles 

7171 . Apical joint of antennae 
deeply emarginate 

ff. Apical joint of antennae not emar- 
ginate. 

p. Colour of prothorax same as 

elytra 

pp. Colour of prothorax not same as 

elytra 

BB. Punctures on disc of prothorax 
not transversely wrinkled. 

C. Apical joint of antennae distinctly 
emarginate. 

q. Prothorax with two fa«;ciae of 

pale hairs ... 

qq. Prothorax without such fasciae, 
r. Einargination of apical joint of 
antennae at apex. 

s. Colour emerald-green 

ss. Colour deep violet ...^ ... 

rr. Emargination of apical joint 
of antennae at side. 

t. Prothorax longer than wide 
it. Prothorax not longer than 

wid^ 

CC. Apical joint of antennae not dis- 
tinctly emarginate. 

D. Parts of antennae pale. 

V. Punctures on elytra comi^ara- 
tively large. 

t?. Prothorax strongly flattened 

on disc ... ...* 

vv. Prothorax almost globular 
uu. Punctures on elytra compara- 
tively small, 

ir. *Head and prothorax without 

median carina 

?r<r. Head and prothorax with 
median carina ... ... 

BD- Antennae entirely dark. 

E. Prothorax with submedian fas- 
cia of pale hairs 

EE. Prothorax without such fascia 


simphx, Nevvm. 
intricata, Klug. 

illaetahilis^ n. sp. 


mavocintneca, n. sp. 
viridis, Guer. 
rohust<f, n. sp, 

hrvvicornis^ Cliev. 
amoena^ n. sp. 


exctivdfa, Westw. 

avIicodeSy Gorh. 
reticulata^ n. sp. 

paraUela, n. sp. 
Hpinirorytis, n. sp. 


aiigvlarh, n. sp. 
olobieollis^ n. sp. 


hitipennis^ n. sp. 
yerplem, n. sp. 

hiiiiicollis, n. sp. 
crihrafa, Schenk. 
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Eleale pulchra, Newm. 

This is a variable species; three specimens from New 
South Wales differ from the typical form, two having nearly 
the whole of the apical nitid portion of the elytra flavous, 
and the other only slightly diluted with yellow at the apex ; 
a specimen from Kangaroo Island has the antennae somewhat 
darker, almost red, with the tibiae reddish (in pai'ts infus- 
cated), and the tarsi diluted with red; there are three speci- 
mens, in the collection of Mr. Lea, from Western Australia, 
which have the antennae reddish, with the club dull black. 

Eleale pallidipennis, n. sp 
Upper-surface of head and prothorax dark olive-green 
with brassy reflection, palpi, antennae, and elytra testaceous, 
the latter infuscated near scutellum, also on humeral angles, 
and at apex, legs dark blue in parts with a metallic reflection ; 
thickly clothed with short subdepressed white hairs. Under- 
surface shining green with brassy reflections, and somewhat 
thickly clothed with moderately long, depressed white hairs. 

jHead comparatively small, with a small round inter- 
ocular depression, and with very small, round, dense punc- 
tures. Antennae reaching to middle of prothorax, club dis- 
tinctly three- jointed, joints seven and eight not dilated, 
apical joint almost imperceptibly emarginated on the inside. 
Prothorax about as long as wide, sides evenly rounded, widest 
part near the middle, subapical transverse impression obsolete, 
subbasal one distinct; with small, round, and very dense 
punctures, larger than those on the head, near the apex less 
crowded. Scutellum round. Elytra at base a little wider 
and about twice as long as prothorax, sides from the base 
gradually narrow towards apex, with comparatively shallow 
and very dense punctures, which are about the same size 
as those on prothorax and nowhere confluent, those on the 
humeral angles and at apex much finer, so that these parts 
are more nitid than the general surface. On each el;^ron 
are to be seen three more or less distinct carinae. Leyfi com- 
paratively long and robust, posterior femora nearly reaching 
apex of elytra. Length, 5-6 mm. 

Hah , — South Australia: Oodnadatta (Blackburn's col- 
lection); Western Australia: Cue (H. W. Brown). Type, 
I. 12825, in South Australian Museum. 

The dark part at the base of the elytra is in the form 
of an inverted triangle, the basal angles of which are situ- 
ated about midway between the humeral and sutural angles 
and the apical one on the suture below the scutellum. This 
dark patch is in the nature of a stain, with here and there 
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the testaceous colour of the elytra showing through it, on 
two specimens this basal stain is much lighter and on one 
of them barely perceptible. The front tarsi and apex of 
front tibiae are sometimes diluted with yellow. Differs from 
E. a^icah^^ MacL, in being much smaller and more hairy, 
colour of elytra paler, Joints seven and eight of antennae 
not dilated, punctures very much smallei, and those on the 
prothorax not transversely confluent. 

Eleale carinaticollis, n. sp. 

Shining black, in parts reflecting blue; first three joints 
of antennae red. Upper-surface clothed with long, strag- 
gling, black hairs, thicker and more upright on the head 
and prothorax than on the elytra, scutellum with thick white 
pubescence, legs with black, interspersed with white hairs; 
under-surface with white hairs, thicker at the sides than 
elsewhere 

Head wide, with a large interocular depression; punc- 
tures on top moderately large and distinct, becoming smaller 
and more crowded between the eyes and forepart, and con- 
fluent in such a way as to form a more or less distinct longi- 
tudinal caiina midway between the eyes, extending fiom the 
clypeal suture nearly to the vertex. Antennae with five- 
jointed club, joints seven to ten obconical and gradually 
increasing in width, the apical on the inside obliquely, but 
not deeply, emarginate, the apex of emargination obtuse. 
Prothorar about as wide as long, with transverse subapical 
and subbasal impressions, sides strongly inflated near the 
middle, the disc with a large moderately deep elliptical 
depression, divided longitudinally by a distinct carina; near 
apex with fine, transverse, rugose punctures, the disc and 
sides with large, coarse, transverse rugosities. Scxitellum 
round. Elytra elongate, at base wider than prothorax, 
depressed between the humeral angles and behind scutellum, 
sides very slightly constricted near middle; puzictures large, 
deep, and reticulate, smaller and more individually distinct 
at the base, confluent at suture and margins near the middle, 
and decreasing in size towards apex, at which they are almost 
obsolete; on each elytron are to be seen three more or less 
distinct carinae. Posterior femora comparatively slender and 
not reaching to the apex of elytra. Length, 10 mm. 

Hah . — South Australia: Quorn (A. H. Elston) Type 
(unique), in author's collection. 

This species is easily distinguished by the singular 
sculpture of its prothorax, the elliptical depression extends 
from the subapical to the subbasal impressions, and is trun- 
cate at its apex and base, the longitudinal carina extends the 
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wliole length of the depiebsioii, with distinct wrinkles blanch- 
ing from each side of it. The punctures on the humeral 
angles and at the apex are almost obsolete, so that these 
portions are more nitid than the rest of the surface. In 
general appearance it somewhat resembles E. intriaita, Xlug., 
from which it can be distinguished by having the club of 
the antennae black, with the apical joint more obliquely 
emarginate, the sculpture of the prothorax, and the punc- 
tures on the elytra more reticulate. It differs from E. 
reichei, Spin., in the shape of the apical joint of the antennae, 
the sculpture of the prothorax, and the punctures on the 
elytra being somewhat smaller. 

Eleale illaetabilis, n. sp. 

Upper-surface of a bronze colour with a coppery gloss, 
palpi and four apical joints of club of antennae dull black, 
legs violet with a coppery refieciion ; clothing moderately 
dense; on head, prothorax, and legs with comparatively long, 
on elytra short, semi-erect, black hairs; on face and legs 
dark hairs interspersed with pale ones, scutellum scantily 
clothed with white pubescence, and at apex of elytra a small 
fringe of white hairs. Under-surface dark shining blue with 
here and there a brassy reflection, and thickly clothed with 
long, shaggy, white hairs. 

Head moderately elongate, with three small shallow 
depressions, one midway between the eyes, and one near the 
base of each antenna, with dense moderately large punctures, 
only here and there confluent, those at the top less crowded. 
Antennae long and stout, x'eaching back almost to base of 
prothorax, joints three to six slightly longer than wide, 
fifth and sixth feebly obconical in shape, seventh slightly 
flattened and obconical, eight to eleven compressed, eight 
to ten obconical, the apical joint only slightly larger than 
the tenth, and on the inside with a small, deep, and somewhat 
oblique emargination, the apex of which is acute. Prothorax 
distinctly ^longer than wide, sides almost straight to beyond 
the middle, where they are slightly dilated, then contracted 
towards base, subapical transverse impression almost obsolete, 
the subbasal one comparatively shallow, disc flattened, with 
a small shallow fovea in the middle and just in front of the 
subbasal impression; densely punctured, punctures not much 
larger than those on head and transversely confluent, those 
near the apex smaller and less crowded ; in the middle is a 
longitudinal carina. ScuieJhtm comparatively small and 
round. Elytra at base about one and a half times as wide, 
and more than three times as long as prothorax, sides straight 
and parallel, gently rounded off towards apex, humeral angles 
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slightly salient, with interhumeral and post-scutellar depres- 
sions; closely punctured, the punctures larger than those on 
prothorax, reticulate, here and there slightly confluent, and 
extending right to apex, where they are smaller but never- 
theless distinct, at base less crowded and smaller, only humeral 
angles glistening through paucity of punctures; on each 
elytron are to be seen three more or less distinct carinae. 
Legs comparatively slender, posterior femora only reaching 
about half-way to apex of elytra. Length, 9*5-12*5 mm. 

Edb , — South Australia: Mount Lofty Ranges (Black- 
burn’s collection, Rev. A. P. Burgess, A^ H. Elston), Sandy 
Creek (J. G. O. Tepper), Victoria: Lake’s Entrance, Noble 
Park (P. E. Wilson), Dividing Range (Blackburn’s col- 
lection); Tasmania (A. Simson). Type, in author’s collection; 
cotype, I. 12816, in South Australian Museum. 

A very elongate species, and does not vary much in colour 
except that on some specimens the coppery gloss is a little 
brighter than on others. In general appearance very close 
to E. a^pera, Newm., from which it can be distinguished by 
the shape of the prothorax, the punctures of which are larger 
and more individually distinct, the transverse wrinkles coarser 
and less crowded, and the punctures on the elytra larger, and 
somewhat less crowded. 

Eleale margaritacea, n. sp. 

Upper-surface dark green, iridescent, palpi and club of 
antennae black; very scantily clothed with moderately long, 
semi-erect, black hairs, iilterspersed with white ones, which 
are more numerous at the sides of prothorax and on legs than 
elsewhere, scutellum lightly clothed with white pubescence. 
Under-surface shining, gula bright blue, sterna and abdomen 
green, the sterna with metallic, the latter with glistening 
brassy reflections, clothed with moderately long whitish hairs, 
middle portion of metasternum and abdomen glabrous. 

Head elongate, with a large shallow depression between 
the eyes, closely punctured, the punctures round, deep, here 
and there confluent, and defining a longitudinal carina mid- 
way between the eyes, extending from the clypeal suture to 
the vertex. Antennae reaching to beyond the middle of the 
prothorax, the first joint very large, the second almost 
globular, three to six longer than wide and subcylindrical, 
seven and eight slightly flattened and dilated at their apices, 
nine to eleven compressed, the ninth nearly twice the size of 
the eighth, the apical not much larger than the tenth, and 
with a small, rather shallow, oblique emargination on the 
inside, the apex truncate. Froth or atr not much longer than 
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•wide, sides slightly rounded at middle, witli a shallow trans- 
verse subapical impression and a deeper subbasal one; on 
each side near the middle is a small, shallow fovea, disc lightly 
flattened, the punctures dense, large, deep, and transversely 
rugose, those near the apex smaller, less crowded, and more 
individually distinct. ScutellufTi comparatively small and 
somewhat transverse. Elytra at base about one and a half 
times as wide, and slightly more than three times as long 
as the prothorax, sides straight and almost parallel, gently 
rounded towards apex, humeral angles barely salient, with 
interhumeral and post-scutellar depressions ; somewhat densely 
punctured, the punctures moderately large, deep, and 
reticulate, here and there on the middle transversely confluent, 
near base smaller and less crowded, those near apex smaller 
but Just as crowded and deep as on the middle; on each 
elytron are three more or less distinct longitudinal carinae. 
Posterior femora not reaching to apex of elytra. Lengtli, 
10*5-12 mm. 

Hal . — Western Australia: Eyre Sand Patch (W. 
Graham). Type, I. 12828, in South Australian Museum. 

Yery closely resembles E. viridis, Guerin, from which it 
can be distinguished by its colour and scantier clothing, more 
elonga-be form, prothorax more transversely wrinkled, and 
punctures on elytra somewhat larger. In general appearance 
somewhat resembles the previous species, but differs in being 
a lighter colour, less hairy, and by not having a small fringe 
of white hairs at apex of elytra, sides of prothorax more 
rounded, prothorax more coarsely wrinkled, and punctures 
on elytra somewhat larger. 

Eleale viridis, Guerin. 

Herr Schenkling <8) considers this species to be the same 
as E. aspera, Newm. ; this I believe to be incorrect, the two 
being quite distinct from each other. The insect I have 
identifi^ as viridis differs from aspera, inter alia, by having 
the punctures much larger and coarser on the elytra and 
prothorax, particularly on the latter, which is also less 
elongate, and with the sides rounded near the middle; the 
colour is also of a much brighter green than any specimen I 
have yet seen of asptra. * 

Hal . — Western Australia. 

Eleale robusta, n. sp. 

Upper- surface shining green with brassy reflection, 
palpi, antennae, and tarsi black ; head and prothorax thickly, 

(8) Schenkling, Dent. Ent, Zeit., 1906, p. 288. ^ 

f2 
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elytra scantily clothed with moderately long, upright, black 
hairs; face, scutellum, and legs lightly clothed with white 
hairs. Under-surface shining green with brassy reflections, 
and thickly clothed with long, shaggy, white hairs. 

Head elongate, surface of face uneven, having a moder- 
ately large and irregularly shaped shallow depression between 
the eyes, and a smaller and deeper one at the base of each 
antenna, with comparatively small and rugose punctures, 
those on the vertex somewhat finer and less crowded; mid- 
way between the eyes a more or less distinct longitudinal 
caiina. Antennae long, almost reaching back to base of 
prothorax; joints three to six cylindrical, seven to nine 
obconical and gradually increasing m width, the apical joint 
slightly wider than the tenth, and about one a half times as 
large, on the inside is a large, deep, crescent-shaped emargina- 
tion. Protliorax only very slightly longer than wide, sides 
gradually widening to beyond the middle, where they reach 
their maximum width, then suddenly contract towards the 
base, with a shallow subapical transverse impression and a 
deeper siibbasal one; on the middle of disc are two shallow 
foveae, one just behind the subapical and the other in front 
of the subbasal impressions, both foveae touching the im- 
pressions, also two shallow foveae, one on each side where 
the sides of prothorax attain their maximum width; trans- 
versely wrinkled, the punctures, which are about the same 
size as those on head, are only with difiiculty to be here and 
there separately perceived. Sciftelhim comparatively small 
and round. Blytror at base about one and a half times as 
wide as the widest part of prothorax and barely three times 
its length, sides straight and parallel to beyond the middle 
then gradually rounded off k>wards apex, .humeral angles 
salient, interlmmeral and post-scutellar depressions moder- 
ately deep ; closely punctured, the punctures large, deep, 
quadratic, and reticulate, in places transversely confluent, 
those near the base less crowded and more individually dis- 
tinct, only the outside of humeral angles glistening from the 
paucity of punctures; on each elytron are two rather indis- 
tinct longitudinal carinae. Femora robust, posterior ones 
not reacliing apex of elytra. Length, 6-7 mm. 

Hah. — Queensland: Siradbroke Island (H, Hacker, H. 
Pottiuger). Type, in author's collection; cotypes, in South 
Australian Museum (I. 12824) and Queensland Museum. 

A robust species and apparently not variable, except that 
some specimens have a little stronger brassy reflection than 
others. Although the whole upper-surface is shining, it 
nowhere glistens through the paucity of punctures, except at 
the ’humeral angles; the punctures at apex of elytra, although 



157 


biiiciLer than those on disc, are nevertheless distinct and deep. 
It differs from E, margaritacea^ n. sp., by having a more 
shining appearance, brighter colour, surface of face more 
uneven, joints comprising the club of antennae not compressed, 
the apical joint bigger and more largely and deeply excavated, 
transverse wrinkles on prothorax more numerous and finer, 
and the punctures on the elytra more confluent. 

Eleale amoena, n. sp. 

Upper-surface shining, head and elytra green, the latter 
tinged near suture with violet, prothorax brassy, base slightly 
tinged with violet, legs deep metallic-green with coppery 
gloss, antennae testaceous, club more or less infuscate; clothed 
with moderately long, almost upright dark hairs, shorter and 
more depressed on elytra, with pale hairs at sides, on scut- 
tellum and legs. Under-surface shining green with brassy 
reflections, and lightly clothed with moderately long white 
hairs. 

Ktuci elongate, with a small, round, interocular depres- 
sion, closely and rugosely punctured, the punctures much 
fainter on part of face near clypeal suture, this part, which 
glistens, extends upwards in the form of a triangle, the apex 
being just below the depression. Antennae short, barely 
reaching to middle of prothorax ; club distinctly three- 
jointed, the apical joint not emarginate. Prothorax slightly 
longer than wide, disc slightly flattened, sides parallel, but 
contracted suddenly near the base, with a transverse sub- 
basal impression, which has a small round median fovea in 
front of, and touching it; punctures at apex slightly smaller 
than those on head, and more or less individually distinct, 
those on the disc and sides much larger and deeper, trans- 
versely rugose, and arranged so as to define a narrow longi- 
tudinal m^ian carina. Scittellum small and round. Elytra 
at base wider than prothorax, sides widest just beyond the 
middle, humeral callosities small and barely salient, inter- 
humeral depression small and shallow, the post-scutellar 
depression somewhat larger and deeper; with moderately 
large, seriate and reticulate punctures, more or less quadratic 
and slightly confluent at suture near the middle, Meta- 
stermiin and abdomen with a long, narrow, longitudinal 
furrow, extending from behind the intermediate coxae to 
almost the apex of the abdomen, and interrupted by the 
posterior coxae. Femora robust, posterior ones not reaching 
apex of elytra. Length, 5-6 mm. 

Eab. — South Auirtralia: Barossa (R. J. Burton), Murray 
River (A. H- Elston). Type, in author’s collection; cotype, 
I. 12818, in South Australian Museum, 
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THs is a very pretty little insect wMcli varies slightly in 
colour^ on some specimens the club of the antennae is darker 
than on the type, the prothorax is sometimes coppery, and 
the elytra almost blue, the humeral callosities are sometimes 
almost flat and the interhumeral depressions barely per- 
ceptible. Comes very close to E. hrevicorniSf Cliev., from 
which it may be readily distinguished by its colour, somewhat 
finer punctuation, particularly on the prothorax, the sides of 
which are straighter, and also on the humeral angles and at 
apex of elytra, so that these parts are more nitid than the 
rest of surface. Differs from the description of E, brevis, 
Gorh., by its colour and size, head closely punctured, and 
sides of the prothorax straight. 

Eleale axjlicodes, Gorham. 

Specimens from Lake Callabonna differ from the typical 
form in being smaller, and in colour ranging from a beautiful 
pale blue to a deeper blue reflecting purple. 

Eleale reticulata, n. sp. 

Upper-surface deep violet, in parts reflecting blue and 
green, club of antennae dull black, femora blue ; clothed with 
moderately long black hairs, becoming shorter and more 
depressed towards apex of elytra, scutellum with thick white 
pubescence, sides of prothorax and base of femora with shaggy 
white hairs. Under-surface shining blue, in parts reflecting 
green, densely clothed with long, shaggy, white hairs, becoming 
shorter and more depressed on the abdomen. 

Read elongate, with a large, shallow, interocular depres- 
sion, moderately large punctures, becoming smaller, tnore 
crowded, and confluent between the eyes and on the forepart, 
and defining a more or less distinct longitudinal carina mid- 
way between the eyes. Antennae reaching to about the 
middle of prothorax, joints seven and eight only very slightly 
obconical and about as wide as the sixth, club wide and three- 
jointed, joints compressed, the apical truncate and emarginate 
at its apex. Frothorax slightly longer than wide, sides in- 
flated near the middle, with a transverse subapical and sub- 
basal impression, the former being almost obsolete, disc flat, 
punctures near apex small but distinct, elsewhere much larger 
and in places confluent, especially on disc, where they define 
a more or less distinct, thin, longitudinal median carina. 
Scutellum moderately large and round. Elytra elongate, at 
base wider than prothorax, sides subparallel, with inter- 
humeral and post-Bcutellar depressions; punctures moderately 
large, crowded^ and reticulate, those at the base and apex 
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biiialler, but nevertiieless distinct. Femora moderately 
robust, the postenor ones not reaching apex of elytra. 
Length, 9-12 mm. 

Hah . — South Australia. Karoonda (G E. H. Wright); 
Western Australia Geraldton (J. Clark), Mullewa (Miss J. 
F. May). Type, in author’s collection; cotype, I. 12817, in 
South Australian Museum. 

On some specimens can be seen three feeble carinae on 
each elytron, the elytral punctures are very crowded, but 
nowhere confluent, the humeral angles only glistening through 
paucity of punctures. Differs from F. aiihcodeSj Gorham, 
in having the head and prothorax more elongate, the punc- 
tures on face more crowded, the club more distinctly three- 
jointed, and by its colour. In general appearance it some- 
what resembles E. cribrata, Schenk., from which it differs in 
being more robust and hairy, by the club of antennae, the 
apical joint of which is emarginate at its apex, punctures on 
prothorax smaller and in places confluent, punctures on 
elytra somewhat smaller and more crowded. 

Eleale parallel a, n. sp. 

Upper-surface green, joints one to six of antennae 
metallic-green, seven to ten reddish-brown, the apical black; 
clothed with nearly upright, moderately long, black hairs, 
face, scutellum and legs with white hairs. Under-surface 
shining, greenish-blue, clothed with long, shaggy, white hairs, 
thicker at the sides than elsewhere. 

Read elongate, with a small shallow depression between 
the eyes and a somewhat deeper one at the base of each 
antenna, punctures small, moderately deep and crowded, 
here and there confluent. Antennae long, almost reaching to 
base of prothorax, joints three to six cylindrical, seven and 
eight obconical, nine and ten wider than long and almost semi- 
circular, apical joint nearly as large as nine and ten combined, 
with a large, deep, crescent-shaped emargination. Frothorax 
nearly one and a half times as long as wide, sides straight 
and parallel nearly to base, then slightly contracted to the 
base itself, disc lightly flattened, transverse subapical impres- 
sion obsolete, the subbasal one almost imperceptible; punc- 
tures at apex about the same size as those on head and in 
places transversely confluent, those on disc and sides larger 
and deeper, here and there confluent, and defining an inter- 
rupted, longitudinal, median carina, Scutellum small and 
round. Elytra at base not much wider, and about thrice as 
long as prothorax, sides straight and parallel nearly to apex, 
then rounded off, humeral angles not salient, interhumeral 
depression almost obsolete, post-scutellar depression much 
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d€ep€r; punctures moderately large and deep, crowded, 
reticulate, transversely confluent near suture; at base, on 
humeral angles, and at apex the punctures are smaller, but 
not sufficiently fine to cause these parts to glisten. Wlien 
viewed in a slanting direction from the front, two longitudinal 
carinae are to be plainly seen on the basal half of each elytron. 
Legs slender, posterior femora not reaching apex of elytra. 
Length, 8-10 mm. 

Rah. — Queensland: Stradbroke Island (H. Hacker), 
Brisbane (F. E. Wilson). Type, in author's collection; 

I cotypes, , in South Australian Museum (I. 12823), and in 
Queensland Museoim. 

A very elongate and distinct species, apparently not a 
variable one. In general appearance somewhat resembles 
E, aspera^ Hewm., from which it can be readily distinguished 
by the apical joint of the antennae being larger and more 
deeply excavated, and the different sculpture of the prothorax. 

Eleale spinicoenis, n. sp, 

Upper-surface deep blue, almost black, with here and 
there a metallic reflection, head paler, club of antennae 
testaceous; scantily clothed with rather long, semi-erect, black 
hairs, and thickly clothed with short, depressed, hoary hairs. 
Under-surface green with brassy reflections, and thickly 
clothed with moderately long, shaggy, white hairs. 

Read with a large shallow depression between the eyes, 
and moderatly large punctures, not crowded, here and there 
confluent. Antennae long, almost reaching to base of pro- 
thorax, joints three to eight longer than wide and nearly 
cylindrical, club distinctly three-jointed, compressed, with 
the first two obconical, the apical rounded at its base, and 
with a large, deep, semi-oblique emargination on each side 
of it, that on the inner side being somewhat deeper, the apex 
produced into a rather long, pointed spine. Froth orax about 
as long as wide, sides evenly rounded, widest part being near 
the middle, subapical transverse impression entirely absent, 
the subbasal one very indistinct, disc very iigh{tly flaittened ; 
punctures moderately large, but not deep, those near apex 
smaller, here and there confluent, with a more or less distinct 
longitudinal median carina. Scutellum small and round. 
Elytra at bafie little wider than widest part of prothorax and 
about thrice its length, sides almost straight and gently 
rounded towards apex; punctures smaller than those on disc 
of prothorax, round, shallow, and crowded, near base smaller 
and less crowded, only humeral angles glistening through 
paucity of punctures. Posterior femora not reaching apex 
of elytra. Length, 4*5-7 mm. 
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II ah — South Australia • ]Mount Lofty Kanges (Rev. A. 
P Burgess), Quorn (Blackburn's collection). Type, I. 12826, 
in South Australian Museum 

A very hairy species, and at once distinguished from all 
previously described ones by the singular formation of the 
apical joint of the antennae, the excavations on each side of 
it are deep, and extend for about half the length of the 
joint, so that the apical spine is about as long as the un- 
excavated portion; on some specimens the club is a little 
darker than on the type, but this may be due to age or post- 
mortem change. Tliere is an entire absence of carinae on the 
elytra, which are closely and uniformly punctured, the inter- 
humeral and post-scutellar depressions are distinct and about 
the same size. 

Eleale angulaeis, n. sp 

Upper-surface shining, dark blue with metallic reflec- 
tions, legs paler, antennae shining red with club dull black; 
scantily clothed with moderately long, semi-erect, black hairs; 
scutellum, sides near base of prothorax, and apex of elytra 
with white hairs. Under-surface dark blue with here and 
there metallic reflections; scantily clothed with comparatively 
short, depressed, white hairs, clothing much thicker at sides 
of pro- and mesosternum than elsewhere. 

Head moderately elongate, with a large round depression 
between the eyes, and with small, round, rather deep, and dense 
punctures, here and there confluent. Antennae reaching to 
about middle of prothorax, joints three to five longer than 
wide, the third being the longest, the sixth barely longer than 
wide, the seventh and eighth obeonical, the latter wider, the 
club three- jointed and compressed, the ninth and tenth 
obeonical, the ninth about twice the size of the eighth, the 
apical joint about half as big again as the tenth, truncate at 
its apex, the inside almost imperceptibly emarginated, the 
inside apical angle acute, the outside one rounded. Frothorax 
not mu^ longer than wide, sides almost straight and slightly 
diverging outwards to beyond the middle, then suddenly 
contracting towards the base, making an obtuse angle on each 
side; with a shallow subapical transverse impression and a 
deeper subhasal one, disc flattened and slightly uneven; 
punctures large, deep and crowded, here and there confluent, 
those near the apex and base smaller and less crowded; with 
a more or less distinct longitudinal median carina. Scutellum 
round. Elytra at base about one and a half times as wide, 
and nearly three times as long as the prothorax, sides almost 
straight and gently rounded off towards apex, humeral angles 
prominent, with interhumeral and post-scutdlar depressions 
conspicuous; punctures somewhat crowded, large, deep, and 



162 


reticulate, those at base smaller and less crowded, those 
on humeral angles and at apex almost obsolete, so that these 
parts are more nitid than rest of surface ; with two more or less 
distinct carinae on each elytron. Femora robust, posterior ones 
not reaching apex of elytra. Length, 9*5-10*5 mm. 

Hah , — South Australia: Mount Lofty Eanges (A. H. 
Elston); Victoria: Kiata (F. E. Wilson). Type, in author's 
collection; cotype, I. 12827, in South Australian Museum. 

A very robust and angular species, which may be easily 
distinguished by the shape of prothorax and the angular 
appearance at base of elytra. Somewhat resembles E. lati- 
permiSy n. sp., from which it differs in the shape and sculpture 
of the prothorax, elytra proportionately longer and with larger 
and deeper punctures. 

Eleale globicollis, n. sp. 

Upper-surface bright cupreous, face, sides of prothorax, 
and base of elytra slightly diluted with green, large patch on 
middle of each elytron much paler, almost testaceous, labrum 
and mandibles dark brown, palpi, tibiae and tarsi testaceous, 
the two latter infuscate in parts, femora violet; scantily 
clothed with short subdepressed black, interspersed with 
white hairs, the latter more numerous and longer at sides 
of prothorax, on elytra and legs ; scutellum with thick white 
pubescence and at apex of elytra a fringe of white hairs. 
UnderTSurface violet with brilliant coppery gloss; sides of 
meso- and metasternum thickly clothed with moderately long, 
depressed, white hairs, elsewhbre much more scantily clothed. 

Head with a small, round, moderately shallow, inter- 
ocular depression ; punctures on top small and deep, confluent 
on the vertex and defining a small longitudinal carina, those 
on the face larger and somewhat obliquely confluent. 
Antennae barely reaching to middle of prothorax, the seventh 
joint almost cylindrical, the eighth slightly dilated and flat- 
tened, the club distinctly three- jointed and compressed, the 
ninth obconical, the tenth wider than long, the apical about 
as long as wide, truncate at its apex, and almost im- 
perceptibly emarginated. Prothorax slightly longer than 
wide, sides dilated near the middle, with trans- 
verse subapical and subbasal depressions, the latter much 
deeper than the former, disc very lightly flattened, punctures 
at apex about same si25e as those on vertex of head and trans- 
versely confluent, on the disc and sides the punctures are 
much larger, deeper, and reticulate, only confluent in places 
near the middle, and defining an interrupted and more or less 
distinct longitudinal median carina. Scutellum round. 
Elytra at base about twice as wide as the prothorax, and a 
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little more than twice its length, sides very slightly diminish- 
ing in width from the base to apex, which is rounded, inter- 
humeral and post-scutellar depressions shallow; closely punc- 
tured, the punctures large, deep, reticulate, and subquadratic, 
here and there confluent on the middle, somewhat less 
crowded near base but not much smaller, on the humeral 
angles and at apex the punctures are almost obsolete, so that 
these parts are more nitid than the general surface. Legs 
moderately long, posterior femora nearly reaching apex of 
elytra. Length, 6-7 mm. 

Eah . — Western Australia: Lake Austin (H. W. Brown); 
South Australia : Oodnadatta (Blackburn’s collection), Mur- 
ray Biver (A. H. Elston). Type, I. 12821, in South 
Australian Museum. 

There are only three specimens of this species before 
me; the type is from Western Australia, that from Oodna- 
datta differs in having the club of the antennae slightly 
infuscated and the tibiae and tarsi darker, and the one from 
the Murray Biver is doubtfully regarded as a variety, it 
being more robust, its colour a bright violet with club of 
antennae black, but in sculpture agrees very well with the 
other two. In shape somewhat near E. hrevicornis^ Chev., 
from which it may be distinguished by its colour, the pro- 
thorax more globular, base of elytra wider, and punctures on 
elytra much larger. 

Eleale latipennis, n. sp. 

Upper-surface somewhat shining, front of head and 
anterior femora green, antennae red (club excepted, which is 
black), palpi black, remainder violet, in parts with a coppery 
or metaJlic-green gloss; clothed with moderately long, sub- 
depressed, black hairs, interspersed with shorter and more 
depressed white ones, sides of prothorax, scutellum, and apex 
of elytra more densely clothed with white hairs. Under- 
sujfaoe glistening blue, with brassy reflections on abdomen, 
clothed with moderately dense, shaggy, white hairs. 

Head comparatively small, with a shallow interocular 
depression, punctures small and fairly deep, crowded, and 
confluent in places between the eyes, but not defining a 
longitudinal carina. Antennae short, barely reaching to 
middle of prothorax, joints seven and eight scarcely flattened 
or dilated, club distinctly three- jointed, apical joint almost 
imperceptibly emarginated on the inner side with its apex 
pointed. Prothorax distinctly longer than wide, sides almost 
parallel to beyond the middle, then suddenly contracted 
towards base, which is somewhat narrower than apex, the 
transverse subapical depression almost obsolete, the subbasal 
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one distinct, tlie disc sliglitly flattened; punctures at apex 
slightly smaller than those on head and somewhat transversely' 
confluent, on the disc and sides much larger and deeper, and 
only here and there confluent. Sciitellum comparatively 
large and round. Elytra at base nearly twice as wide as the 
prothorax, and about twice its length, sides almost parallel to 
beyond the middle, then narrowed towards apex, interhumeral 
and post-scutellar depressions comparatively shallow, with 
moderately small punctures, crowded and reticulate, only here 
and there confluent, those near the base and apex smaller 
and less crowded, and on the humeral angles they are almost 
absent, so that this part is more nitid than the rest of the 
surface. Legs comparatively long, posterior femora nearly 
reaching apex of elytra. Length, 7-9 mm. 

Rob , — South Australia: Quorn (Blackburn's collection), 
Murray Biver (B. F. Kemp and A. H. Elston). Type, in 
author's collection; cotype, I. 12819, in South Australian 
Museum. 

On some specimens the colour is violet with a stronger 
mixture of blue in it, and on one tlie metallic green gloss 
predominates over the violet. On the middle of each elytron 
are two more or less distinct longitudinal carinae, starting 
near the base and becoming obsolete behind the middle, the 
apices are decorated with a fringe of moderately long white 
hairs. The shape of the prothorax somewhat resembles that 
of E. cribrata, Schenklg., otherwise it cannot readily be 
associated with any other previously described species. 

Eleale peeplexa, n. sp. 

Upper-surface of head and prothorax green, palpi and 
antennae testaceous, with the club of the latter and the 
apices of the former lightly infuscate, elytra cupreous with 
a brassy reflection, anterior legs green with brassy reflection, 
interm^iate and posterior ones violet; clothed with short, 
subdepressed, black hairs, interspersed with shorter and more 
depressed white ones ; scutellum covered with white pubescence. 
Under-surface green with brassy reflection, and densely 
clothed with long, shaggy, white hairs. 

Head elongate, with a moderately large, shallow, inter- 
ocular depression, and two smaller, deeper, and more elongate 
ones at base of antennae ; the pxrnctures small, deep, and dense, 
confluent in parts, and defining a short median longitudinal 
Carina on the vertex. Antennae reaching to middle of pro- 
thorax, joints seven and eight hut slightly dilated and flat- 
tened, club distinctly three-jointed, the inside of the last 
joint barely emarginate, the outside apical angle rounded, 
the inside one acute. Prothorax longer than wide, base about 
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as wide as apex, sides rounded, widest ]3ait just beyond the 
middle, disc flattened ; punctures at apex slightly smaller and 
more shallow than thote on head and in places confluent, 
those on disc and sides much larger, deeper, and reticulate, 
only running into each other near the middle and defining a 
longitudinal median carina. Sci/telliim round. Elytra at 
base wider than prothorax, and about two and a half times 
as long, sides parallel to about three-fourths the length, 
then rounded ofi towards apex, humeral callosities moderately 
salient, interhumeral and post-scutellar depressions con- 
spicuous; punctures comparatively small, crowded and reticu- 
late, nowhere confluent, those on base, humeral callosities, 
and near apex shallow and less crowded, so that these parts 
are more nitid than the rest of the surface ; on each elytron 
are three feeble carinae. Legs long and comparatively 
slender, posterior femora reaching to apex of elytra Length, 
8-10 mm. 

Eah . — South Australia* Oodnadatta (Blackburn’s col- 
lection), Ooldea (A. M. Lea) ; 'Western Australia * Cue (H. 
'W. Brown), Mullewa (Miss J. F. May). Type, I. 12820^ 
in South Australian Museum. 

This species is variable in colour, some specimens being 
lighter and others darker than the typical form, and on one 
specimen the elytra are almost green, strongly diluted with 
brownish-yellow, on some (including the type) the labrum has 
a distinct yellow spot, whilst on others it is entirely dark. 
Very close to the previous species, from which it may be 
distinguished by its somewhat more elongate form, antennae 
and palpi paler, disc of prothorax flatter, and the longi- 
tudinal carinae on head and protliorax. 

Eleale hirti colli s, n. sp. 

Head, prothorax, and legs violet, palpi and first eight 
joints of antennae shining black, club dull black, base and 
apex of elytra blue, reflecting violet, remainder of elytra 
green; clothed with nearly upright black hairs, long on pro- 
thorax and base of elytra and becoming shorter towards apex 
of the latter, scutellum thickly covered with short, depressed, 
white hairs, a wide fascia across middle of prothorax, and 
legs (particularly at base of femora) with long, shaggy, white 
hairs. Under-surface shining, head and thorax violet, 
abdomen green; scantily clothed with moderately long, sub- 
depressed, white hairs, which are more numerous on the fore- 
part and sides of the metasternum than elsewhere. 

Head moderately elongate, with a shallow depression 
between the eyes and^ a somewhat deeper one at the base of 
each antenna, punctures on top of head small, round, shallow. 
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and slightly confluent, elsewhere much larger, deeper, and not 
confluent. Antennae long, nearly reaching to base of pro- 
thorax, first joint about as long as the third and twice as 
thick, the second is the smallest and beadlike, three to five 
cylindrical, seven and eight slightly, nine and ten 
strongly, obconical in shape; the apical joint is not emarg- 
inate, apex truncate, the outside apical angle rounded, the 
inside one acute. Frothoraj about as wide as long, sides 
dilated near middle, anterior transverse impression almost 
obsolete, the sub-basal one distinct, disc with a large longi- 
tudinal, moderately deep, and elliptical depression ; punctures 
at apex about same size as those on vertex of head and 
transversely confluent, elsewhere much larger and deeper, 
here and there confluent, and defining a distinct longitudinal 
carina dividing the depression in the middle. Scutelhim 
round. Elytra aut base about one and a half times 
as wide and about two and a half times as long as 
the prothorax, sides slightly diminishing in width towards 
apex, interhumeral and post-scutellar depressions moderately 
deep, humeral angles salient, punctures large, quadratic, 
reticulate, and nowhere confluent, those at base, on humeral 
angles, and at apex much smaller and more scattoed, so that 
these parts are more nitid than the rest of the surface. Legs 
robust, posterior femora not reaching apex of elytra. 
Length, 6-13 mm. 

Hah , — Western Australia: Ankertell (H. W. Brown), 
Beverley (F. H. du Boulay), Cue (H. W. Brown), Geraldton 
(J. Clark), Mullewa (Miss J. F. May), Mount Squires (Elder 
Expedition); South Australia; Lake Callahonna (A. Zietz). 
Type, in author’s collection; cotype, I. 12822, in South Aus- 
tralian Museum. 

Tliis is a very pretty and variable species, particularly in 
size; on some specimens the head and prothorax are much 
darker in colour, a very deep blue, and on others violet tinged 
with green. It was this species that Blackburn doubtfully 
identified as E. reichei, Spin., from which it can he dis- 
tinguished by its colour, the apical joint of antennae oiof 
•emarginate, the punctures on protliorax more individually 
distinct, median fascia of white hairs on the prothorax, and 
the punctures on the elytra smaller, more crowded, and more 
reticulate. In general appearance it somewhat resembles 
E. eicavata, Westw., from which it differs in being of a 
brighter coloui-, the club of the antennae composed of only 
three joints, and the apical one not emarginate, the disc of 
the prothorax depressed, only one transverse fascia of hairs 
on prothorax, and that extending across the middle, and the 
base and apex of elytra glistening. 



167 


Eleale ciiibrata.(5> Sclieuklg. 

Mr. F. E. Wilson lias sent me from Kiata. Victoria, 
several specimens which agree very well with the description 
of this species, except that the whole upper-snrface is bine- 
black, with here and there a coppery reflection; four speci- 
mens with the typical colouring have been taken at Lucin- 
dale, South Australia. 

Allelidea. similis, n. sp. 

Black; antennae (club infuscated) and parts of legs pale 
testaceous; elytra with two white fasciae, one basal and the 
other submedian; scutellum black. With sparse subdepressed 
white setae, longer and more numerous on sides and legs. 

Head wider than prothorax, with moderately large punc- 
tures; these are separate and distinct on top of head, but 
are crowded together on the forepart, and running into eachi 
other in such a way as to form a^ more or less distinct, longi- 
tudinal Carina midway between the eyes. Antennae short- 
Frothorax longer than wide, apex wider than base, inflated 
near the middle and very much constricted at base, with ant 
almost obsolete, transverse impression near apex ; punctures 
larger than those on the head, and sparsely but evenly dis- 
tributed. Elytra at base about as wide as base of prothorax, 
then gradually widening to beyond the middle, when they 
gently contract towards apex, which is rounded; punctures 
moderately large, distinct, and seriate, becoming smaller and 
less distinct posteriorly. Leg8 long and slender. Length, 
3 mm. 

Hah, — Australia; probably Queensland. Type (unique), 
in Queensland Museum. 

On the elytra the basal fasciae are not interrupted by 
the suture and touch the margins, the submedian fasciae 
touch the margins but are interrupted by a very narrow strip 
at the suture; both fasciae are slightly narrower at suture 
than at the margins. The anterior tibiae are more or less 
pale, and the apices of the intermediate and posterior ones 
are also pale. This insect very much resembles A, hrevi- 
yennis^ Pascoe, with the elytra continued to beyond the second 
white part, where it is cut off on that species; it also differs 
in having the prothorax more closely punctured on the disc. 
There is a resemblance in shape to a big A. ctenostomoides, 
Waterh., but having the elytra without subapical white mark- 
ing ; and it is also closely associated with A . cnrvifasciata^ 
L^, from which it differs in having the white basal markings 
broader and almost parallel, and the submedian fascia broader 

( 9 ) Schenkling, Derut. Ent. Mus. Mittl., 1916, p. 148. 
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and not shajDed like a boomerang, the punctures smaller, par- 
ticularly on the prothorax. 

Pyltjs pygmaeus, Blackb, 

This insect varies in the colour of protiiorax and the 
size and shape of piceous markings on the elytra. On some 
speciinenb the prothorax is darker, and on one it is entirely 
piceous; on all the specimens examined by me the posterior 
fascia, although varying greatly in size and shape, does not 
extend to the extreme apex of elytra. An example from 
Queensland has the elytra testaceous and, in addition to the 
median and subapical fasciae, has the base infuscated. Widely 
distributed in Australia and Tasmania. 

CHEYSOMELIDAE. 

Cleptor goudiei. Lea. 

Several specimens of this beautiful insect were taken 
by R. F. Kemp and myself from the foliage of the Kative 
Pine, Gain iris robusfa, in January, near Murray Bridge, 
South Australia. The male, which hitherto was unknown, is 
much smaller than the female and of a beautiful green with 
a slight brassy reflection, the under-surface more brassy than 
the upper, abdomen with a wide longitudinal depression down 
the centre, the first segment with large scattered punctures, 
second, third, and fourth segments rather densely punctured, 
in other respects it agrees very well with the author^s descrip- 
tion of the female. The female varies in colour, some of 
the specimens taken are of the same colour as the male, others 
are bright copper with a greenish reflection. 
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THE CRATERS AND LAKES OF MOUNT GAMBIER 

South Australia. 

By Charles Fenner, D.Sc. 

[Read August 11, 1921.] 
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11. Summary. 
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1. Introduction. 

Mount Gambior is situated in tlie extreme soutli-eastern 
corner of South Australia. The volcanic features of that 
district, of which Mount Gambier is the most important, mark 
the western limits 0) of that great area of comparatively recent 
volcanic activity that affected the greater part of central and 
south-western Yictoria. 

The cinder cones of Mount Gambier were never large, nor 
is the area covered by the ash deposits of very great extent. 
The volcanic phase was accompanied or followed by extensive 
collapse of the greater part of tlie area covered by the cones 
of ejected material, so that only remnants of the original 
cones now mark the points of activity. The areas of the col- 
lapse are now occupied in part by deep lakes. 

Several factors combine to make Mount Gambier of special 
interest. The fertile volcanic soils are of great economic 
importance, and because of them the town of Mount Gambier 
has grown up, and has become the chief business centre of 
that portion of South Australia. The ‘ 'Mount, with its 
beautiful lakes, being the product of two series of catastrophic 
happenings, namely, a rapid volcanic up-building, with sub- 
sequent extensive collapse, presents scenic features of an 
exceptional nature and of great variety and beauty. From 
the scientific point of view, the structural features present 
special facilities for investigating the mode of origin of the 
present physiographic features. 

The observations on which this paper is based were car- 
ried out in such leisure hours as were available during 
numerous visits to Mount Gambier, extending over the past 
five years. In this work the writer has received invaluable 
and enthusiastic assistance from Mr. H. C. Hosking, B.A., 
of Mount Gambier, to whom his best thanks are due. The 
writer is also indebted to Mr. L. Keith Ward, B.A,. B E., 
Director of Mines, South Australia, for his assistance and 
suggestions. 

2. Discovert and Settlement of Mount Gambier 

On the evening of December 2, 1800, Lieut. James Grant, 
on a "voyage of discovery’’ in the "Lady Nelson,” was near- 
ing the coast in the neighbourhood of Mount Gambier. So 
far the navigator had not sighted Australia, but a close watch 
was ordered to be kept for signs of land. The first such sign 

(1) With the possible exception of the Kangaroo Island basalts 
(see "Enstatite Basalt from Kangaroo Island, South Australia,” 
E. E. Stanley, Trans. Eoy. Soc. S. Austr., vol. xxxiv., 1910, 
p. 69). 
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noted was tiie presence on board of a dragon-fly, or “horse- 
stinger 

At 8 o'clock on the morning of December 3, Grant got 
his first sight of New Holland, “the part that was right 
ahead appearing like unconnected islands, being four in num- 
ber, distant six or seven leagues." These turned out to be 
two capes and two high mountains a considerable distance 
inshore. “One of them is very like the Table Hill at the 
Cape of Good Hope, the other stands farther in the country. 
Both are covered with large trees, as is also the land, which 
is low and flat as far as the eye can reach. I named the 
first of these mountains after Captain Schank,^^) 
other Gambler's Mountain." On Grant's map the two 
volcanic hills are drawn in outline (not merely marked in 
position), and are shown as covered with timber. They are 
quite recognizable from the drawings, a,nd are named 
“Schank's Mountain" and “Gambier's Mountain." On the 
centenary of Grant's discovery a substantial “Centenary 
Tower" of red dolomite was erected on the highest point of 
the Mount. 

Regarding the spelling of the name of Mount Schank, 
it may be noted that Lieut. Grant consistently uses the spell- 
ing “Schank," which has been adopted by all South Aus- 
trSian cartographers and surveyors. The Rev. J. E. T. 
Woods, throughout his “Geological Observations in South 
Australia" uses the spelling “Shanck." The Dictionary of 
National Biography, however, gives the correct spelling as 
“Schanck," as adopted in the name of Cape Schanok, Yict. 

As W'ould be naturally expected from the geography of 
the area, the Mount Gambier district was first settled from 
the east. It would appear that Mr. S. G. Henty, of that 
well-known pioneering family, was the first white man to 
visit Mount Gambier. Stimulated by the great inducements 
held out to selectors by the South Australian Government, he 
set out from Merino Downs (Yict.) towards the South Aus- 
tralian border in June, 1839.(5) He was accompanied by 

(2) ‘‘The Narrative of a Yoyage of Discovery performed by 
His 3kra3esty^s vessel, the *Lady Nelson,’ of Sixty Tons burthen," 
by James Grant. Lemdon, 1^3. 

Captain John Schank (1740-1823), the “worthy and 
esteemed friend" of Grant. He invented the pa^nt sliding keel 
with which the “Lady Nelson" was fitted, 

(4) Admiral James Gambier (1758-1833), a weU-known seaman, 
later commanded the British Fleet at Copenhagen, 1807, and was 
rewarded with a Peerage. 

15) “Letters from Yictorian Pioneers to Governor La Trobe." 
Melbourne, 1899. 
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two men, a-nd on tlie second day of their journey they arrived 
at Mount Gambier. He ascended a gentle slope of the Mount, 
probably somewhat to the west of the cemetery, and suddenly 
found himself confronted by the great chasm of the Blue 
Lake, a sight ''quite beyond his powers of description/' He 
was uncertain at the time whether Mount Gambier was in 
South Australia or not, and so pushed on further to the west. 
He afterwards formed cattle stations at the Mount. Writing 
in 1864 he described the district as "now thickly settled/’ 

3. Previous Literature. 

1800 — Reference has already been made to the record of the 
original discovery, of this portion of Australia, by 
Lieut. James Grant. 

1839 — The records also exist of the first man who actually 
visited the area, S. G. Henty, and these have 
been referred to. Numerous references to the 
locality are to be found in the records of the early 
settlers and in the published accounts of the abor- 
iginal life and legends, but in these there is nothing 
of special geological interest. 

1846 — The oldest geological notes available are those pub- 
lished by Thomas Burr, then (1846) ' Deputy- 
Surveyor-General of the Province.” Tliese notes 
give a brief but extremely interesting account of 
Mount Gambier, and will be quoted from later. 

1851 — According to the Rev. J. E. T. Woods, Blandow^i 
made a survey of the Mount in 1851. His observa- 
tions were published in the Adelaide German paper, 
but his maps have been lost. 

1862 — In this year the Rev. J. E. T. Woods publislied his 
"Geological Observations in South Australia/' of 
which Chapters VITI. and IX. are devoted to the 
volcanoes of Mounts Gambier and Schank. His 
observations show an extended and intimate know- 
ledge of the area, and remain the most important 
account yet written. 

1879 — jjx this year Professor Ralph Tate, of the University 
of Adelaide, made passing reference to Mount Gam- 
bier in his Presidential Address to the Philosophical 
Society of Adelaide"! 

1884 — The State Government Geologist, H. Y. L. Brown, 
published a short account of the area, dealing more 
particularly with the depth, temperature, and origin 
of the water in the lakes. In these notes the 
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suggestion was first made that there had been but one 
crater at Mount Gambier. 

1901 — '‘Notes on the Extinct Volcanoes of Mounts Gam- 
bier and Schank’^ were published by Professor 
Howchin. In these notes wei*e suggested special 
lines for further investigation, which the present 
writer has endeavoured to follow. 

1906 — J. C. Moulden published a petrographical note re the 

Mount Gambier basalt, as also had Chas. Chewmgs 
in 1894. 

1907 — Dr. T. S. Hall, of Melbourne, gave some account of 

the tuff beds, dealing more particularly with their 
mode of deposition. 

1909 — E. R. Stanley carried out detailed chemical and 
mineralogical examinations of the types of lava at 
Mount Gambier, and added to these in 1910 with 
special notes on the olivine bombs and nodules found 
in the tuff beds. 

In addition numerous references are made to this area by 
Professor Howchin in his Geography of South Aus- 
tralia (1909), and in his Geology of South Australia 
(1918). 

The following is a list of the most important books and 
papers dealing specially with this area. Reference is made 
to them throughout this paper by using the numbers attached 
in this list: — 

1. Rueb, Thomas — “Remarks on the Geology and Mineralogy 

of South Australia.'' Adelaide, 1846. 

2. Woods, Rev. J. E. T. — “Geological Observations in 

South Australia." London, 1862. 

3. Brown, H. Y. L. — “Report by Government Geologist 

on Lakes in Mount Gambier District." Parliamentary 

Papers, South Australia, 1884, No. 256. 

4. Howchin, W. — “Notes on the Extinct Volcanoes of 

Mount Gambier and Mount Schank, South Australia.” 

Trans. Roy. Soc. S. Austr., voj. xxv., 1901. 

5. Hall, T. S, — “Note on the deposition of Bedded Tuffs." 

Proc. Roy. Soc. Viet., vol. xx., 1907. 

6. Stanley, E. R. — “Complete Analysis of the Mount Gam- 

bier Basalt, with petrographical descriptions " Trans. 

Roy Soc. S. Austr., vol. xxxiii., 1909. 

7. Stanley, E. R. — “Lherzolite and Olivine from Mount 

Gambier." Trans. Roy. Soc. S. Austr., vol. xxxiv., 
1910. 
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4. General Description. 

Mount Gambier is tlie best known of a series of small 
volcanic bills in tbe south-eastern corner of South Australia. 
These hills may be classified in three groups: — 

(i.) Mount Gambier, The Bluff, Mount Muirhead, and 
Mount Burr. 

(ii.) Mount Edwards, Mount McIntyre, and Mount 
Graham. 

(iii.) Mount Schank. 

Groups (i.) and (ii.) show a linear arrangement in a north- 
north-west direction, while Mount Schank stands alone to 
the southward. The linear direction referred to is parallel 
with the present coastline, with a series of past coastlines, 
with a rather remarkable and extensive series of consolidated 
dune ridges, (6) and possibly with the direction of a fault-line, 
running parallel to and adjoining The Bluff, Mount Muir- 
head, etc. This suggested fault-line has not been carefully 
investigated, but a casual examination suggests it as well 
worthy of study, from both the geological and physiographic 
points of view. 

(a) The Surrounding Country , — Tlie bed rock of the area 
consists of a series of marine tertiary limestones (Jan- 
jukian),W which mark the site of the ancient ‘‘Murray Gulf,’’ 
and which extend over thousands of square miles to the north, 
west, and east of Mount Gambier. This series is, in places, 
from 1,800 to 2,000 ft. in depth, (8) is richly fossiliferous, and 
is believed to be in places underlain by the carbonaceous 
mudstone series of the Jurassic period; there is, however, no 
record of the occurrence of fragments of this formation in the 
ejectamenta at Mount Gambier, Tlie limestones remain on 
the whole remarkably level-bedded. Their wide level surface 
rises gently from the sea, broken only by the series of parallel 
ridges refer]^d to, by occasional low inliers of early palaeozoic 
and older rocks, and by one or two “breaks” which may be 
due to comparatively late fault-scarps. 

The limestones include red and cream-coloured dolomites 
and a polyzoal limestone (all three used as building stones), 
and, in places, flints are extremely abundant. The surface 
is of extreme topographic youth; there is an almost complete 


(6) See reference No. 2 ; also referred to in various maps and 
reports of the Geological Survey of South Australia, e.f;.. Bulletin 
No. 4, plate facing p, 25 (1915). 


( 7 ) Memoirs of the National Museum, Melbourne, No. 5, 
Frederick Chapman, 1914, p. 48. 

j (Viet.) Bore penetrated these limestones to 

a depth of 2,265 ft. Ann. Rep. Sec. Mines, Viet., 1895, p. 60. 
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absence of surface streams. Swamps abound, and in tbe 
winter time these overflow and unite as broad flowing sheets 
of water. 

The rocks are in the main very porous, with abundant 
caverns, collapses, and *'run-away holes.” The limestones 
contain the extensive sub-artesian fresh-water basin of the 
miooene ‘"Murray Gulf,'’ the waters of which are mainly 
derived from local rainfall and from the rainfall in the 
adjoining counties of Lowan and Follett (Victoria). (9) The 
average rainfall at Mount Gambier itself is 30 to 36 in. 
Near the coast the water-table of the sub-artesian basin is 
cut by the land surface, and beautiful streajns of fresh water 



Ci^dier UKe| 


Fig. 1. 

Sketch of the present-day remnants of Mount Gambier, 
looking E.S.E. along the line of the lakes, to show the 
chief features. 


emerge at such places at Ewen Ponds, Dingley Dell, and the 
interesting miniature mound springs near il^achport. The 
surface of the underground water is about 70 to 80 ft. above 
sea level at Mount Gambier (140 ft, above sea level), and 
is there exposed to view in a series of four beautiful lakes. 

The limestones decompose to a red clay, and the chief 
modifying feature of the surface soils is the peaty 

(9) Maps submitted to First and Second Interstate Confer- 
ence on Artesian Water (A. S. Kenyon), 1912 (p. 32 of report) 
and 1914. 
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accumulations of the extensive swamp areas and the sand of 
the ancient dune ridges. The most fertile areas are those 
where basaltic '^ash’’ fragments have been deposited. 

fh) Mount Gamhier . — The immediate neighbourhood of 
Mount Gambier might best be described by reference to the 
sketch given in fig. which has been drawn in part from 
an aerial photograph taken by Mr. Arthur, of Mount Gambier. 

Tlie present-day ''Mount Gambier,’^ which gives its name 
to the town that nestles on its northern side, is but a remnant 
of what was at one time a considerable pile of volcanic 
material, mainly fragmentary. The series of cinder cones 
extended about 180 chains in the direction of its greatest 
length (roughly S.E.-N.W.), and was about 80 chains in 
width.. 

A series of extensive collapses took place along the line 
of the cones, so that the higher portions have almost wholly 
disappeared, and only the outer, lower slopes remain intact. 
Tlie collapsed area is in part occupied by lakes, the surfaces 
of which are about 70 ft. below the level of the town and 
the surrounding plain. The highest point, on which stands 
the Centenary Tower, is about 650 ft. above sea level (about 
500 ft. above the level of the town). 

The area of elevation and collapse, now largely clothed 
by native and introduced vegetation, presents features of 
remarkable variety from the scenic point of view. The 
depressions, as shown in the sketch, are six in number: — 
(i.) Blue Lake; (ii.) Leg of Mutton Lake; (iii.) Valley Lake 
(broadly connected with iv.); (iv.) Browne or Crater Lake; 
(v.) the Punch-bowl; (vi.) the Moorak depression. 

6. The Volcanic Materials. 

(a) The Lava and its Extent . — In the very early stages 
of the volcanic outburst tliere was a small lava flow. This is 
exposed in section in the western and eastern walls of the 
Blue Lake, and in the eastern wall of Valley Lake, with a 
thin deposit of volcanic ash separating it from the underlying 
limestones. These sections are beautifully clear — almost 
diagrammatic in outline (see fig. A, pi. x.). 

The basaltic lava is locally known as the "blue rock,’’ 
in distinction to the beds of stratified tuff, which latter, by 
a curious etymological twist, is locally known as '^the lava.” 

The lava is thickest at exposures B and C (fig. 2), thinning 
towards D, and doubtless flowed in the direction from A 
towards D. As suggested by Professor Howchin (Bef. No. 4), 
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tlie floTv probably came from a crater situated near to and east- 
ward of the point A. At tbe latter place there is an interesting 
development, on the inner face of the wall of the Mount, of 
ropy and stalactitic lava. 

In all the sections shown the rapid thinning out of the 
lava, from the centre of the stream (50 ft. thick) towards 
the sides, is clearly to be seen, and suggests quite a small 
extension to the north and south. In well-sinking, in and 
near the northern slopes of the Mount, the ''blue rock’’ is 



^^ Basalt IB Tuffs. 




Fig. 2. 

Sketch plan and section to show the probable extent of 
the lava flow. In the section the basalt is shown in black 
(not to scale). 

sometimes met with. From all the evidence available, the 
maximum extent of this early flow is probably represented in 
the above sketch (fig. 2). 

Mr. E. E. Stanley has carried out careful analyses and 
microscopic examination of the lava, and also of the olivine- 
bearing nodules, bombs, and fragments that occur throughout 
the tufl deposits (Befs. 6 and 7). The following table 
shows Mr. Stanley’s analysis, compared with the average 






178 


analysis of typical basalts in Victoria, and with Mr. Daly's 


average basalt” : — 

A, 

B. 

c. 

SiO, 

48*00 

48-84 

46-95 

A1,0, ... 

14*11 

15-90 

14*37 

FejjOj 

5*61 

5-23 

1-37 

FeO 

6*11 

6-30 

9-52 

MgO 

8*81 

6-38 

9*74 

CaO 

8*68 

9-15 

10*04 

KjO 

3*01 

3-05 

3*49 

Na,0 ... 

1*25 

1-46 

1*53 

H,0+ ... 

*73 

rreo 

*52 

H,0- ... 

*80 

1 

•10 

TiO, 

2*20 

1-35 

2*04 

MnO„ ... 

•13 

•29 

— 

FA' ... 

•50 

•45 

*46 


99-94 

100-00 

100-13 


A. Average of six basalts, Camperdown District, Victoria. 

''Geology of the Camperdown and Mount Elephant 

Districts," Mahony and Grayson, Mem. Geol. Sur. 

Viet., No. 9, 1910. 

B. Average basalt analysis. "Igneous Rocks and their Origin," 

R. A. Daly, 1914, p. 315. 

C. Mount Gambier vesicular olivine basalt. E. R. Stanley 

(Bef, No. 6). 

Stanley also published microscopic desoriptions of the 
slaggy and vltrophyrie types of lava, found at Mount Gam- 
bler, and concludes that, on the evidence presented, the 
Mount Gambier lavas are closely related to those of Western 
Victoria. The comparison with Mahony and Grayson's 
analyses, and* with other subsequent analyses of Victorian 
basalts, strongly supports this conclusion, as does other evi- 
dence later referred to. 

(h) The Fragmentary Material and its Distribution. 
Apart from the brief effusive phase above described, the vul- 
canicity was wholly of the explosive type. Possibly the 
occurrence of tlie outburst in the centre of a strongly water- 
bearing series had some bearing on this fact. *I^e ejecta- 
menta of which the cinder cones were built, and of which the 
finer particles were widely distributed, consists of lapilli and 
ash with but a small representation of coarser scoriaceous 
material. In this respect the materials and the cones more 
closely resemble those of Tower Hill, in Victoria, than the 
more abundant scoria cones, such as Mounts Warrenheip, 
Buninyong, etc. 
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The general appearance of the stratified tufis, in section, 
is quite like those of South-western Victoria and also the 
better known tuffs of Lake Burrumbeet, though with much 
less nodular basalt than the latter beds show. At Mount 
Gambier huge ejected blocks of limestone, dolomite, and basalt 
occur, with olivine bombs and blobs of ropy lava. Occasion- 
ally, also, one may find flint nodules, waterwom quartz 
pebbles, and rare fragments of ancient rock (mica schist, 
etc.). 

The foregoing features have been more carefully described 
by others, but there is no record of the exact extent of the 
ash deposits. With the able assistance of Mr. H. C. Hosking, 
the writer investigated the limits of the ash deposits, with the 
results shown in fig. 3. In this investigation the matter was 
quite easy where road and rail cuttings, quarries, and sub- 
sidences occurred ; elsewhere the fertility of the soil was noted 
as evidence of the presence of ash, and tliis was corroborated 
by the statements of the occupiers of the land, and by shallow 
excavations. It is remarkable how light a layer of ash has 
rendered the soil fertile as compared with that of the limestone 
or sand-dune country, but there are also occasional areas of 
good land beyond the limits of the ash deposits. 

On the outermost areas of the ash, the 'only evidence 
consists of small, occasional, friable, light-brown nodules 
that one soon becomes expert in recognizing. Such nodules 
were also, later, found along the railway line, to the north- 
west, as far as Mitchell Siding, but the deposit of ash must 
have been here so slight that it has not been included in the 
plan. Possibly one or two stiff ‘ ‘south-easterlies, such as occa- 
sionally occur here, would account for this light distribution to 
the north-west. Howchin Oi) states that the ash extended 
seven miles in a north-easterly direction, but careful examin- 
ation showed that this is not the casej the limit of the ash 
in a north-easterly direction is a little over two miles. The 

<30) These waterwom pebbles may have been carried by 
aborigines, whose flint flakes are abundant on certain parts of 
the Mount, More likely, however, they were derived from the 
occasional beds of sand and gravel tmt occur in the tertiary 
beds; the records of the South Australian Department of Mines 
show that sands and gravels were met in several bores in the 
Hundred of Young, at depths between 100 and 150 ft. 

(11) ^‘The Geography of South Australia,'* Howchin and 
Gregory, 1909, p, 130. I am informed by Professor Howchin that 
the above statement was made on the authority of the late 
Professor Tate, who stated that the greater extension of ash in 
a north-easterly direction could be explained from the prevalence 
of south-westerly winds. 
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greatest extent of the ash is in a southern and south-easterly 
direction, and the total area affected is about 25 square miles. 

As pointed out by Dr. T. S. Hall (Bef. No. 5), the 
stratified tuffs, away from the Mount itself, closely follow 
the contour of the land sui'face, and were undoubtedly de- 
posited subaerially. The manner in which the beds follow the 
gently undulating surface of the limestones and sand-dunes 



Fig. 3. 

Plan showing the extent of the ash deposits surrounding 
Mount Gambier, covering an area of about 25 square miles. 


is excellently shown in practically every cutting where such 
sections are available. 

Since there is no doubt whatever that the whole of the 
ash was ejected from the two or more foci at Mount Gambier, 
the unsymmetrical distribution of the j^er material at once 
suggests the influence of the prevailing winds as the chief 
agent of its distribution. 
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Tiiere is every reason for assuming that the eruptions 
were of ::0 recent a period that it is quite likely that the cir- 
cumstances of atmospheric circulation were at that time much 
as they are at present. In order to get an average of the 
wind direction and velocities, the details of the local records 
for the years 1915, 1916, and 1917 were obtained by the 
courtesy ' of iMr. E. Bromley, of the South Australian 
Meteorological Bureau, and of the postmaster at Mount 
Gambler. 



Big. 4. 

Graph showing the general outline of the ash deposits 

(A) compared with the present average annual wind 
direction and strength (B). 

The direction, velocity, and continuity of these winds 
were graphed in various ways (by months, seasons, years, etc.), 
in the hope that some light might thereby be thrown on the 
duration of the explosive activity, or on the season of the 
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year at wWcli the chief eruptions took place. These efforts 
were not attended with any positive results, but it will be 
seen from fig. 4 that the average graph of the winds for the 
year corresponds, roughly, with the outline of the limits of 
the finer volcanic material, and confirms the idea that the 
ash distribution was governed by winds similar in direction 
and velocity to those of the present day. 

East winds are very rare throughout the whole year, 
which fact corresponds with the limited distribution of the 
ash to the west of the craters. South-easterlies are com- 
monest in late January and February, while north-west and 
west winds are strongest in September and October. Tlie 
graph of the average October winds corresponds most closely 
with the actual distribution of the ash. The chief point of 
discordance is that the extent of the ash deposits to the 
south, towards O.B. Flat, etc., is greater than the average 
amount of north wind would suggest. 

The question of the duration of vulcanicity is discussed 
later, but if it be fair to assume that the wind circulation w^as 
at that time much as it is at poresent, as suggested by tlie 
graph, and if it be further shown that the duration of the 
volcanoes’ life was brief, then the foregoing results suggebt 
that the explosive activity took place about the middle of 
the later half of the year. 

6. Age of the Eeuption. 

faj Relation to Victorian ^ ewer Basalt Period . — Before 
discussing the age of the Mount Gambier vulcanicity it is desir- 
able that its relationship should be established with the great 
period of eruptive and effusive vulcanicity that occurred in 



Sketch map showing the area covered by Newer Basalts 
in South-western Victoria, and the volcanic localities of 
South-eastern South Australia, 
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Victoria in late Tertiary times, and which is known as the 
Kewer Basalt Period. The newer basalts, with their associ- 
ated scoria and cinder cones, tuffs, etc., cover thousands of 
square miles of Central and South-western Victoria, and ex- 
tend almost to the South Australian border. 

The close relation in composition between the materials of 
the Victorian Newer Basalt Period and those of Mount Gam- 
bier has already been established. The relationship in space 
of the volcanic features of the two States is quit© clear from 
fig. 5, and strongly suggests that the South Australian foci 
are outlying centres of the one great area of activity. 

Professor Skeats,<i2f in describing the Victorian Newer 
Basalts, says: — ‘'They form the Melbourne and Keilor plains, 
and occur . . . over thousands of square miles in the 

the Western District, passing over into South Australia and 
connecting with the recent volcanic rocks of the Mount Gam- 
bier district.” 

fh) Fhi/sio (fra pine Ei idence , — One of the features stressed 
by those who have dealt with the denudation of cinder cones 
is the remarkable way in which, in some cases, these very 
porous beds will absorb the rainfall, lessen the “run-off,” 
and so preserve for ages an appearance of youth. While giving 
full consideration to this fact, the physiographic evidence 
(denudation, etc.) at Mounts Gambier and Schank points to 
a fairly recent geological period for their age. Familiarity 
with the volcanic features of a considerable portion of the 
Newer Basalt area in Victoria suggests also that the age of 
the cinder cones of Mounts Gambier and Schank is about 
equal to, or less than, that of similar Victorian features. 

On those portions of the exterior of the cones that may 
be unquestionably accepted as unaffected by the great col- 
lapses that have taken place, the small amount of denudation 
is remarkable. Wherever opportunity for testing the matter 
arose, the general surface slope was found to be that of the 
dip of the stratified material, 

ic) FosnJ Evidence . — In the paper previously referred 
to. Professor Skeats discusses the age of the Victorian Newer 
Basalts, on the evidence of fossil leaves and fruits, etc., 
and believes that the volcanic activity extended throughout 
a considerable period, “from the Pliocene to the Eeoent, 
if not Historic periods. . , . The tuffs about Tower Hill 

overlie the geologically- recent dunef- limestones of that 
district.” 


(12) *^Th© Volcanic Bocks of Victoria,” E. W. Skeats. Pre- 
sidential address. Section C. A.A.A.S. 1909. 
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Mr. R. H. Walcott (12) lias recently published an account 
of volcanic tuffs near Mount Terang (Yiot.), where bones 
of extinct marsupials and an aboriginal implement weie found 
below the tuff. Professor Gregory d^) has discussed the ques- 
tion of the historic age of the more recent volcanoes in his 
enquiry into the antiquity of man in Victoria. Chapman 
and Gabriel, (15) in 1917, published an account of a shell-bed 
underlying the tuffs of the Tower Hill series, near Warrnam- 
bool (Viet.), and concluded that the tuffs of the Tower Hill 
series were ejected between early Pleistocene and early Pre- 
historic times, and represent one of the last stages of the 
volcanic outburst in Victoria. The evidence at Tower Hill 
is particularly mentioned on account of the close lithological 
and physiographic resemblance of the materials and forms 
there to those at Mount Gambier. 

In the ‘ 'Geology of South Australia^' fHowchin), p. 480, 
it is stated that "on the southern slopes of Mount Graham 
there are the remains of an ancient sea beach, abouti iO ft. 
above the present level of the plain, consisting of perfectly 
loose sand and sea-worn shells. This shows that the sea must 
have encroached upon the locality and again receded since 
the volcanoes were in eruption.’^ There is no evidence what- 
ever of such an encroachment affecting the Mount Gambier 
area. 

Professor Howchin, in his. "Geology of South Aus- 
tralia, p. 134, says: — "Pliocene and Post-pliocene clays and 
soils underlie the ash-beds (at Mount Gambier, etc). The 
latter enclose impressions of trees and plants of species still 
growing in the neighbourhood, such as Eucalyptus^ Gositarina^ 
Bcmhda, etc., and extinct marsupials of the late Pliocene 
and Post-pliooene age." Mr. P. Chapman (^5) mentions also 
the bracken fern (Pteris aquilina) as underlying the ash-beds, 
as does a Banhsia "in every way comparable to B, marqinata.'^ 
I submitted to Professor Osbourn, of the Adelaide University, 
a well-preserved impression in ash of the banksia leaves, and 
he could find no difference whatever between such leaves and 
those of the present-day B, marginata. 

Following along the line of evidence, suggested by Pro- 
fessor J. W. Gregory, re the mention of active volcanoes in 

(13) The Volcanic Tuff of Perjark Marsh, Victoria, K. Henry 
Walcott, Proc. Roy Soc. Viet., vol. kxxii., Part I., 1919. 

(14) The Antiquity of Man in Victoria, J. W. Gregoiy, Proc. 
Roy. Soc. Viet., vol. xvii., 1904. 

(15) On a shell bed underlying Volcanic Tuff near Warrnam- 
bool, Ghapman and Gabriel, Proc. Roy. Soc. Viet., vol. xxx., 
Part I., 1917. 

(15) ‘‘Australasian Fossils,” Frederick Chapman. 1914, 
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aboriginal leg-ends, it may be mentioned, that in the recorded 
legends of the Mount Gambier tribes there is frequent refer- 
ence to the lakes, etc., of the district, but nothing that I 
have read to suggest that the race had any record of an 
actual eruption. 

Summing up this evidence, we may conclude that Mount 
Gambier and its associated vents represent a western mar- 
ginal outburst from the great basaltic magma that gave rise 
to the Victorian Newer Basalts, occurring near the close of 
the Newer Basalt Period, and possibly dating to quite late 
pre -historic time. 

7. Dueation of the Eruptive and Effusive Phases. 

As pointed out by previous observers, the preliminary 
phase of the Mount Gambier volcano was an explosive one, 
brief in duration, as evidenced by the thin layer of ash to 
be seen immediately overlying the Janjukian Limestones, 
and underlying the basalt flow. 

Following this, the lava welled up and flowed for a couple 
of miles or so in an easterly direction. There is no evidence 
to suggest that the lava belonged to a later stage of activity 
and was forced along in its present position as a “sill.^* The 
effusive phase, like the other features of this volcano, was 
on a diminutive scale, and lasted probably for a few hours 
only. 

Subsequently the volcanic activity was wholly explosive, 
at times with considerable violence. In the effort to discover 
the probable duration of the building of the cinder cones, 
investigation has been made of all available descriptions of 
cases where the duration of activity is known, either actually 
or approximately. The best comparison might be made with 
the well-known case of Monte Nuova, near the Bay of Naples, 
since that particular cone, though smaller, is comparable to- 
the chief cone at Mount Gambier in height and circumfer- 
ence. It will be remembered that, about 400 years ago, 
Monte Nuova was built up before the eyes of observers in 
a few days. 

Mount Gambier is larger and more complex in structure, 
but it is clearly possible that its volcanic liistory was very 
brief. As already mentioned, effort was made to discover 
evidence regarding the duration of activity from comparison 
of the graphic records of present-day wind direction with the 
distribution of the ash. The evidence is admittedly of no 
high value, but, taken for what it is worth, it suggests that 
the cones were built up in the later months of the year. 

It has been pointed out that ciisder cones, in some cases, 
preserve their shape in a remarkable maniaber. This is 

G 
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particularly the case 'when the materials have become, to some 
extent, set and consolidated and covered with vegetation. In 
the earlier period, while the material is still merely loose 
fragments, the erosion of a winter should leave distinct traces. 
At present, for instance, the loose faces of the interior wall 
below the Tower are being rapidly worn away. 

In noting the many sections of the stratified ash, both 
radial and normal to the foci, watch was kept for any signs 
of contemporaneous erosion. In no case was there found any 
suggestion of a runnel or valley formed in the ash -beds during 
deposition. This is suggestive of the idea that no wet season 
occurred during the period of explosive activity 

The stratified beds are numerous, but show no consistent 
evidence of rhythm in deposition, though Woods f Eef. 2, 
p. 254) recognized three series of layers, varying in each series 
from coarser material below to finer material above. The 
occurrence of the numerous and varied layers is probably 
due to the intermittence and variation in force of the ex- 
plosions, and to the shifting of the winds. Summing up the 
evidence as presented in the field, I would suggest as a 
working li 3 rpothesis that the whole period of activity at Mount 
Gambier was something more than, say, six weeks and less 
than six months. 

8. The Number of Craters and the Order of Eruption. 

(a) Previous Opinions . — The question of the number of 
craters that existed at Mount Gambier is one on which there 
has been considerable divergence of opinion, and while it is 
purely of theoretical and academic interest, very careful con- 
sideration has been given to this point. Tlie opinions of 
previous observers are given below, as far as possible in their 
own words. 

The earliest available account of the geology of South 
Australia was published by Thomas Burr, in 1846, when the 
Province was but ten years old, and seven years aher Mount 
Gambier had been first visited by white men (see Eef, No. 1). 
The brief account there given ,of Mount Gambier was kindly 
brought under my notice by Mr. L. Keith Ward, the Director 
of Mines of South Australia. 

Thomas Burr says, concerning the craters: — ‘'This moun- 
tain has three craters, which lie in a direction nearly east 
and west. The western crater is divided into two portions 
— that to the east contains a lake of great depth containing 
fresh water. The middle crater jg xnuch smaller and 

< 17 ) Browne and Valley Lakes. 

( 18 ) Leg of Mutton Lake. 
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circular^, with a small lake at the bottom The eastern 
crater is nearly of the same size as the western, and com- 
prises a large lake of great depth, which cannot be visited, 
as there are precipitous rocks all round. This writer gives 
the approximate widths of the various craters, but does not 
mention the possibility of enlargement by subsidence. The 
Rev. J. E. T. Woods (see Ref, No 2) believed that there 
were five craters: — (1) The west end of the Valley Lake (now 
Browne or Crater Lake) ; (2) The east end of the Valley Lake 
(now Valley Lake); (3) the Centre Lake (now Leg of Mutton 
Lake); (4) Blue Lake; (5) the Punch-bowl (regarding this 
crater he was in some doubt, and did not have the evidence 
now available in the bare walls of this depression). Woods 
gives full value to the matter of enlargement of the craters 
by collapse. His notes on the general history of the Mount 
are evidence of the careful and accurate observations made, 
and show a keen appreciation of the problems involved. Not- 
withstanding the great advance made in the knowledge of 
vulcanism since he wrote, no subsequent writings on Mount 
Gambler can properly summarize or replace the material of 
Chapter VIII. of his book (Ref, No. 2). 

H. Y. L. Brown (see Ref, No. 3) confines his remarks 
mainly to the depth, temperature, and origin of the waters 
of the lakes. In the section accompanying his report ‘he 
marks only one ‘‘undoubted crater,” that near the point 
where the Tower stands, and he writes: — “Prom the contour 
of the Blue and Valley Lakes . . . together with the 

appearances in their neighbourhoods, I think that they are 
not craters, but merely depressions caused by subsidence of 
the crust, consequent on the removal from below of such vast 
quantities of material as it is evident that has been erupted.” 

Professor Howchin (see Ref. No. 4) supports the views 
of the, previous writer on this point, adding: — “The qua- 
quaversal dip points to one centre of ejectment, while the 
depressed areas of the Blue Lake, the Leg of Mutton Lake, 
and Valley Lake are undoubtedly sunken areas, the sub- 
sidence taking place late in the period of activity, or even after 
the volcano ceased to eject material.” 

(h) Contour Ma>p , — The writer has made repeated efforts 
to confirm this conclusion of Professor Howchin, but his 
accumulated observations of both dip and contour strongly 
support the conclusion of Woods that there was a very im- 
portant crater situated somewhere near the centre of the 
collapsed area that now contains the Blue Lake. The evidence 
for an undoubted crater near the foot of Tower Point (Mount 
Gambier proper) is equally clear. 

<19) Blue Lake. 
n9 
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In order to properly discuss the matter it was found 
essential to have a contour map of the whole Mount. This 



has therefore been prepared (see fig. 6). The liacliured plan 
of the Mount and lakes (10 ch. = l in.), prepared by H. 
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Jacob, of tlie South Australian Lands Department, in 1910, 
was made the basis of the contour map. hTumerous traverses 
were made around and across the area, wherever possible, 
taking two sets of aneroid observations by separate observers, 
and checking results at all intersections. The contour lines 
are plotted at 50-ft. interval . 

It is not claimed that this is a correct contour map of 
the locality, but in all essential features it is sufficiently 
correct for the purposes for which it was prepared. It has 
been found of great value in working out the le const ruction 
of the cones prior to subsidence. 

( c) Beconstructioii of the Cinder Cones — In attempting 
this reconstruction, two lines of supporting evidence are avail- 
able : (i.) the dip of the tuff beds where undisturbed ; (ii ) the 
external contours where unbroken by the collapse. 

It is therefore necessary to eliminate the areas disturbed 
by the subsidences. , As already stated, these subsidences or 
collapses have led to the disappearance of almost the whole of 
the volcanic cones; they are arranged in the same linear 
direction as that of the Mount itself, and are shown in fig 7, 
where the areas of most abrupt and definite collapse are darkly 
shaded and the surrounding aieas affected by subsequent 
slumping and land slipping are lightly shaded. The portions 
unaffected (unshaded) are therefore those where we must 
obtain our evidence of dip and contour. 

(i.) Dip of Tuff Beds. — Excellent exposures of dip are 
available at the following places : — The great faces on each 
side of the “buttress’^ that runs from the Tower to the margin 
of Crater Lake; the summit of the Sugarloaf (an isolated 
point north-west of the Tower) ; the northern and eastern faces 
of Valley Lake; practically the whole of the abrupt cliff face, 
averaging 250 ft. in height, that surrounds the Blue Lake; 
and a small section at the rear of the ‘ornamental tower 
opposite Gordon’s Monument. 

Tlie evidence of the dips in the western portion of the 
area is distinctly in favour of a centre of eruption somewhere 
about the centre of Crater Lake. In the eastern portion, 
around the cliffs of the Blue Lake, the dip is everywhere 
outwards from the centre of the lake, pointing to a centre of 
eruption there. 

Tlie evidence of dip about the central area is somewhat 
non-committal. Unfortunately there is no evidence of dip 
in the interior of the Leg of Mutton Lake, and the dips 
visible on the surfaces in the neighbourhood of this lake may 
he due either to the action of surface wash, or to light ash 
deposits subsequent to the formation of the present slopes. 
The section opposite Gordon’s Monument is believed by 
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Prof-essor Howcliin to be due to subsidence, and tliis may be the 
case. If a true dip, it would indicate a higher cone at Blue 
Lake than is shown in figs. 7 and 8. 

Summing up the evidence given by dip, we have a western 
crater (Crater Lake) and an eastern crater (Blue Lake), with 
a doubtful central area where an additional crater or crateis 
may or may not have existed. 

(ii.) Slopes of External Faces. — As will be seen hoin 
fig. 6, the whole of the lower outer slopes of the cones remains 
intact, with the exception of the depression in the north-west, 
and a small subsidence on the slope below the Hospital (not 
shown on the map). Before using the evidence of the 
exterior slopes to assist in reconstructing the cones it is neces- 
sary to establish two things: — 1. That cones of volcanic 
ejectamenta are characteristically symmetrical about the 
centre of eruption. 2. That at Mount Gambier the present 
external slopes, where undisturbed, are practically co- 
incident with the dip of the beds. 

With regard to the symmetry of cinder cones, it is 
scarcely necessary to point out that this feature is one of the 
most consistent of all land forms. Tlie neighbouring cone of 
Mount Schank, and the various cinder cones of related age 
in Victoria, are notably symmetrical. Most of the material 
of the Mount Gambier cones was of such a size as to be 
little affected by the prevalent winds, and the effect of the 
wind on the finer material would be no more than to somewhat 
flatten the eastern and south-eastern slopes, this feature is- 
to be noted in the contour map (fig. 6). There is, therefore, 
every reason to assume that the cinder cones at Mount 
Gambier were symmetrical. 

The coincidence of the slopes of the surface with the 
underlying stratification of the ash-beds is noticeable in all 
the cuttings seen. In places around the Mount, where the 
surface soil has been partly removed, the surface slope is 
found to be the same as that of the consolidated tuffs. Other 
observations support this idea, and it may be fairly claimed 
that the contour lines, where drawn in firmly in fig. 7, 
represent the general outline of the cones as originally built up. 

The reconstruction shown in fig. 7 is based on the prin- 
ciples outlined in the preceding paragraphs, and on a mass of 
minor observations that it is not necessary to detail. The 
dips and contour lines preserved at the western crater (par- 
ticularly Tower Point), and the eastern crater (particularly 
the Blue Lake Look-out), enable Us to reconsti'uct these two 
cones, and the lines suggest them to have been 750 ft. and 
550 ft. high respectively. The Blue Lake cone may hav-o 
been higher. , 
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wholly from either or both of these' 
craters. In addition there is a re- 
entrant curve in the contouis to the 
east of the point where the Bay Hoad 
approaches Blue Lake. Th'ere is also 
a less well-marked i e-entrant curve 
in the same contouis to the west of 
the Hospital. 

Beyond the data of elevations 
and curve of contour lines, there is 
no evidence as to the locus of the 
third crater that must have existed 
hereabouts. On plotting the inform- 
ation available, one is reluctantly 
compelled to relinquish the attrac- 
tive theory that the Valley Lake 
was the site of a crater, and to 
assume that a third and smaller 
crater existed in the small and deep 
depression now known as the Leg of 
Mutton Lake. 

(d) Section tlirongli the Be- 
eo7istriicfedGones^ showing Golla 2 )se^^ 
etc , — To test the truth oi otherwise 
of the reconstruction, numerous true 
sections were drawn, and checked 
against the known facts of slope, dip, 
etc. The most informative of these 
sections is shown in fig. 8. 

In this section (fig. 8), the 
known facts of structure detailed in 
previous paragraphs are embodied. 
The section is drawn from the point 
A, fig. 7, through the Tower Point 
to the centre of the '‘Mount Gam- 
bier crater,” thence to the centre of 
the "Leg of Mutton crater,” thence 
to the centre of the "Blue Lake 
crater,” and thence through the 
highest point on the rim of the Blue- 
Lake (the Look-out). 

It would appear from the sec- 
tion that the ash deposits on the 
flanks of the Leg of Mutton (central) 
Lake might have been deposited from 
the eastern and western craters, but 
the section does not show the higli 
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ridges north and south of the Leg of Mutton Lake, and the 
other evidences detailed above, which can only be accounted 
for by the third (central) crater shown in the reconstruction. 

Woods gives much detail regarding the order of eruption, 
but the writer could not discover any definite evidence on the 
matter. There was a brief explosive phase prior to the 
basalt flow, and that probably came from the western crater, 
as did the lava. Possibly the order of activity was: — 1, an 
explosive outburst from the Mount Gambier crater ; 2, a brief 
effusive phase at the same focus; 3, renewed explosive activity 
at that crater; 4, explosive eruption of Blue Lake crater; 5, 
explosive activity at Leg of Mutton crater. Still, there is 
no positive evidence against the idea that phases 3, 4, and 5 
were contemporaneous. 

9. The Subsidences. 

(aj Eateiit, Cauf^e, and Tune of Colla])<^e . — As pointed 
out in the introduction to these notes, only remnants of the 
original cones now exist to mark the centres of volcanic 
activity at Mount Gambier. The actual extent of the sub- 
sidences is clearly shown in fig. 1 (general view), fig. 7 (plan), 
and fig. 8 (section). 

It is difficult to imagine the reason for such extensive 
collapses. Woods suggests the draining away to the south- 
ward of a great mass of lava that had formed an underground 
reservoir, at comparatively shallow depths. He quotes evi- 
dence in favour of this (p. 250), which I have not had the 
opportunity of investigating. 

To take the case of the Blue Lake subsidence, a huge 
block of rock, 170 acres in extent, and comprising about 
300-ft. thickness of level-bedded limestones, 20 to 50 ft. of 
■dense basalt, and possibly an average thickness of 350 ft. of 
tuffs, has disappeared abruptly and precipitately downwards 
into the earth. 

The surrounding limestone country contains many 
caverns and sink holes, such as those known as Umpherston's 
“Caves,'’ but none of these are at all comparable in size to 
those of the lakes. This suggests a genetic relationship 
between the underground spaces into which the collapse took 
place and the volcanic activity itself i Both, in turn, may 
be related to the line of crustal weakness wliicli is suggested 
by the linear arrangement both of the craters and of the 
subsidences. 

In other areas similar great crater depressions have been 
formed by a violent final explosion, blowing away the whole 
"“roof" of the volcano. If that had been the case at Mount 
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Gambler, one would expect to find evidence of same in an 
arrangement of abundant scattered blocks of limestone, basalt,, 
and bedded tuffs around the depressions- Huge blocks of 
basalt and limestone certainly occur, but these are occasional 
only, and are situated in all cases in the proximity of one or 
other of the three ancient craters The idea of accounting 
for the depression by explosion has not been previously put 
forward, and is here mentioned only in order to be dismissed 
for lack of evidence. 

Woods believed that the subsidence was in part con- 
temporaneous with the volcanic activity, but no evidence 
could be found for this, and the writer, on general appear- 
ances, prefers to agree with Professor Howchin that the sub- 
sidence may have occurred ^‘even after the volcV,no ceased to 
eject material/’ It is, of course, possible that the collapses 
were not in all cases abrupt and precipitate, but may have 
occurred rather as a series of collapses, concentric to the 
margins of the vents. 

(h) The Blue Lake . — This is the most remarkable and 
most fascinating of the subsided areas. Notwithstanding 
the fact that much of the native vegetation that clothed its 
precipitous sides has now disappeared (possibly since the 
advent of the rabbit), its beauty still deserves the enthusi- 
astic admiration given by its discoverer and by early inves- 
tigators. This is particularly so on a bright day, when the 
b^utiful blue colour of the water is most marked. 

The first person to venture on the lake was Governor Sir 
R, G. McDonnell (Eef. No. 2, p. 247). Wlien one ventures 
in a boat on the lake for the first time, the unusual crystal 
clearness and coldness of the water, the known great depth, 
and a memory of its mode of origin, combined with the for- 
bidding rampart of cliffs that everywhere surrounds the lake, 
quite justify the epithets of ‘Veird,” “uncanny,” and “awe- 
inspiring” to the imaginative mind 

The average depth of the water is 250 to 280 fl ; the 
height of the cliffs averages 250 ft. above the water. The 
shape is an irregular oval, and the area is about 170 acres 
The water supply of Mount Gambier town is derived from 
a well sunk alongside the margin of this lake, and is limited 
only by the capacity of the pumping plant. The high ridge 
north-east of the leg of Mutton Lake is utilized as a storage 
reservoir, to provide the necessary “head.” 

If one followed the general terminology of physiographic 
text-books, the Blue Lake would be termed a “caldera.” 
The typie^ caldera given by Professor W. M. Davis, in his 
“Physical Geography” (pp. 212, 216), is quite similar to the 
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Blue Lake depression. E. A. Daly <20 ]^as subsequently dis- 
cussed the term ^'caldera,” shown to what varied uses it has 
been put by different writers, and prefers to apply the word 
to explosion forms only. His term ^Volcanic sink^’ hardly 
fits the case of Blue Lake, and it is probably best to refer 
to it in simple English as a ‘‘collapsed crater.’’ 

fc) The Leg of Miitfun Lake . — This is a small, steep- 
walled depression. The sides are covered with soil and clothed 
with native and introduced trees, in striking contrast to the 
hare rock walls of the Blue Lake. One of the nurseries of 
the State Forestry Department nestles picturesquely at the 
bottom, alongside the lake. Brown’s section suggests that the 
depth of this lake is about 70 ft., but it looks much shallower 
than that. Woods called this the Centre Lake ; it has since 
received the present name from its shape. The depression is 
deep enough to show both the limestone and the basaltic 
layers, but they are apparently quite covered over with 
volcanic material that has slumped down or been washed down 
from above (see fig. B, pi. x.). 

(d) Talley Lake , — This name was applied by Woods to 
both the present lake and the Crater Lake, which are con- 
nected by a shallow channel when the water is high, and dis- 
connected when the water is low. The Valley Lake, as may 
be seen in fig. 6, is steep-walled, with good sections, on the 
east and north. The extent and nature of the collapse is 
comparable with that of the Blue Lake, and the water has 
the appearance of great depth. There is no definite record 
of the systematic sounding of any of the lakes except Blue 
Lake. The western wall is almost non-existent, and the 
southern wall is low and gently sloping. Down this southern 
wall a road has been constructed for tourist purposes. 

On the peninsula, separating Crater Lake from Valley 
Lake, there are two or three funnel-shaped depressions, pos- 
sibly due to small local subsidences, Woods regarded them 
as small craters. 

The two irregular peninsula shapes that jut into this 
depression, partly separating the Crater and Valley Lakes, 
are probably due to the much greater amount of tuff that 
was here concerned in the subsidence (see fig. 7). 

(e) Grater Lake (also called Browne Lake). — Excepting 
the Leg of Mutton Lake, this is the smallest, and apparently 
the shallowest, of the group. Mr, E. F. Crouch, of the Old 
Besidents’ Association, Mount Gambier, informs me that 
when his parents came to Mount Gambier, in 1841, this lake 

( 20 ) Igneous Eocks and their Origin, R. A. Daly. Kew York, 
1914 (pp. 144-6). 
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was empty. If so, the lake must be very shallow, and the 
year referred to must have followed a succession of draughts 
in the main intake areas of the sub-artesian basin. 

The subsidence here has been very great, but subsequent 
land-slipping has partly obliterated the abruptness of the 
slopes, except on the south, where the great buttress of Tower 
Point rises, now the highest point of the Mount. On this 
southern wall there is an excellent exposure of the stratified 
tuffs overlying the limestone, and along the western wall, low 
in the depression, there is an exposure of ropy lava pre- 
viously described. Tlie lumpy, land-slipped slopes, on the 
north and west, are now clothed with dense bracken fern. 

North-west of Crater Iiake, a single peak called the 
Sugarloaf, stands high above the rest of the wall. It is 
interesting from the regularity of its structure, in the shaping 
of which erosion has played but a small part To the west, it 
slopes steeply down to the Moorak depression, and to the 
east its face is formed by the collapse of the crater area. On 
the other two sides, crescent-shap^ depressions of the crater 
wall have occurred, leaving the Sugarloaf standing like a 
four-sided pyramid (see fig. 1). 

(f) The Moorah Be'pression , — Tlie most western of the 
subsided areas is small, but interesting It is flat-bottomed 
and not deep enough to contain water. It is noted in maps, 
but has not been remarked by previous investigators. On 
the north it is bounded by a long gently-sloping ridge, and 
as one approaches the depression over this ridge, coming 
from the town, the impression of its being the remnant of 
a concentric outer wall of an older crater is quite distinct. 
Other evidence does not support this idea, but this curious 
depression well merits closer investigation. 

The ridge which bounds this depression on the north- 
west is partly cut through, giving an excellent exposure cf 
the ash-beds; these beds closely follow the contour of the 
ridge, and suggest that the subsidence existed prior to the 
conclusion of the explosive activity. There is an old well 
in the flat-bottomed depression, but this is now partly filled 
in. Possibly this is the well referred to by the late Professor 
Tate in his class lectures as having been sunk 40 ft. through 
stratified ash. 

The Moorak Station homestead stands on the hank of this 
depression, which is therefore here referred to as the "'Moorak 
depression/' It has been utilized as a rifle range, for which 
purpose it is eminently suited, being sufliciently extensive, 
quite level-floored, safe, secluded, and picturesque. 

(g) The PuncJi-hoivL — This symmetrical, funnel-shaped 
depression is in the southern wall of the Mount, south of 
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Valley Lake (see fig. 6). Woods regarded it as an adventitious 
crater, but from liis description it is clear that the walls were 
not then as exposed and bare as they are now. The dip of 
the stratified beds clearly continued uninterruptedly across 
the area now occupied by the depression. 

The shape and size of this depression have been com- 
pared to those of the greater explosion craters made on the 
western front during the war. Possibly the Punch-bowl was 
formed by an isolated explosion late in the period of activity, 
without any subsequent ejection of material. It seems more 
likely, however, that it is due purely to a small subsidence 
occurring a little apart from the main line of collapse (see 
£g. B, pi X.). ^ 

(h) The Water of the Lakes . — As already mentioned, 
the water of the lakes is portion of that stored in the great 
sub-artesian tertiary basin of the ancient Murray Gulf, and 
the surface of the lakes slowly rises and falls, apparently in 
harmony with the rise and fall of the general water-table of 
the whole area. In some cases the rapid rise of the water 
has caused some anxiety locally. For instance, from the 
middle of the year 1909 the water continued to rise steadily 
for two years, and in December, 1910, stood 9 ft. higher than 
in June, 1909. Such increases in level can scarcely be appre- 
ciated in the general appearance of the deep and steep-walled 
lakes, such as the Blue Lake and the eastern portion of Valley 
Lake; but in the shallower portions of the Leg of Mutton 
and Crater Lakes this variation in level causes considerable 
alteration in their shape and appearance. 



Fig. 9. 

Graph showing the variations in level of the surface of 
the Blue Lake for the years 1896-1921, as recorded in the 
office of the State Hydraulic Engineer, and supplied by 
the courtesy of that officer. 

During the past 25 years the limits in the variation of 
water level have been only about 14 ft. Further hack in 
time, this variation may have been much greater. It has 
been mentioned that there is a local record that about 1841 
and subsequent years the Crater Lake was dry. Wrifang in 
1862, Woods says of the Leg of Mutton Lake that ^^the water 
at the bottom has only made its appearance, as I am told. 
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within th-e last few years.’’ These two lakes are to all 
appearances much shallower than the other lakes. 

The graph shown in fig. 9 has been carefully compared 
with the corresponding rainfall records of the south-eastern 
counties of South Australia. Tins rainfall is approximately 
the same as that of the chief intake beds of the basin There 
is no close correspondence to be noted at first sight between 
the average annual rainfall and the variation of water level, 
hut general relations are revealed by careful examination. 
The two wet years of 1909-1910 were, for instance, followed by 
a corresponding considerable rise in water level. The con- 
sistently low water level of the years 1902-1910 corresponds 
with the three dry years of 1902, 1904, and 1907. The 
great drought of 1914 was closely followed by a distinct and 
rapid lowering of the lake levels. The attempt to correlate 
the rainfall and variation of lake levels is, however, far from 
satisfying. 

Apart from these major movements, as revealed in the 
graph, the detailed weekly records of water level show 
a minor annual movement that is of much interest. This 
consists in a general rise of level in the summer (December- 
January) months of the year, and a general lowering of level 
in the winter (June- July) months. This is obviously not due 
either to extra local consumption of water nor to increased 
evaporation,® since the rise in level corresponds with the 
increase of both these factors. The area is one of winter 
rains, and the obviops conclusion is that the summer rise is 
due to the arrival along underground courses of a previous 
winter increment of rain received in the main intake beds. 
Whether it is the previous winter’s rains (six months before), 
or those of a season prior to that, cannot be discovered with- 
out more detailed figures and further investigation. It seems 
dear, however, that the rise or fall of the lake levels depends 
on the amount of rainfall either six or eighteen months prior 
to such rise, and argues either of those periods as the time 
taken for the water to travel underground from the main 
intake areas to Mount Gambier. 

Further Note on the Correlation of the Bain fall with 
the Variation in Level of the Lakes. — Since writing the fore- 
going note, regarding the relationship between the rainfall 
of the south-eastern counties of South Australia and the 
variation' in level of the Mount Gambier lakes, the rainfall 
records of the County of Lowan (Viet.) have been obtained 

(21) The average evaporation per annum at Mount Gambier 
is 35 inches (vide Special Report on I^akes Leake and Edward, 
Ann. Rep. Govt. (Geologist, S. Austr., for 1917, p. 14). 
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by the courtesy of the Commonwealth Meteorologist (Mr. H, 

A. Hunt), and further efforts have been made to discover 
the exact relationship that exists between the rainfall- and 
the variation in the lake levels. Tlie rainfall records of 
County Lowan (Yict.) are specially considered, because that 
area has been shown (by A. S. Kenyon, Zoc. cit.) to be the 
main gathering ground for the underground supplies of this 
portion of the Murray Gulf sub-artesian basin. 

It has been pointed out by the Government Geolos^ist 
(Mr, L. Keith Ward), in his Annual Eeport for 1915, that the 
underground water in south-eastern South Australia, although 
generally accepted as forming portion of the ' ‘Murray Gulf 
sub-artesian basin,” is really of a dual character: — 

(a) Sub-artesian water which is under greater pressure 
than that of the atmosphere, and which has 
travelled for some distance through the porous 
beds in which it is contained. 

fh j Ground water derived from the downward percol- 
ation of the rainfall, occupying the pores, joints, 
etc., in the limestones, and being under atmos- 
pheric pressure only. 

Observations made by the writer confirm the belief that 
the water underlying the Mount Gambier region mainly par- 
takes of the nature of ground water, but is influenced by the 
annual increment of water received under pressure from the 
regions to the north and north-east. 

For the purpose of discovering, if possible, the relation- 
ship between the rainfall and the variation in lake levels, 
consideration must be given to the following figures, which 
cover the last 26 years: — 

A. The annual December levels of the Blue Lake, 

measured from a datum line selected by the 
Hydraulic Engineer’s Department. 

B. The annual rainfall of the south-eastern counties of 

South Australia, as published in the Statistical 
Eegister of that State. 

C. The rainfall of County Lowan, in Victoria, as sup- 

plied by the Commonwealth Meteorologist. 



A. 

B. 

C. 


Ft. In. 

In. 

In. 

1895 

.... 26 10 

22-03 

17-47 

1896 

... 26 11 

18-74 

15-27 

1897 

... 24 84 

17-55 

13-85 

1898 

... 22 74 

21-29 

18-03 

1899 

... 21 14 

19-82 

16-27 
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A. 

B. 

C. 



Ft. 

In. 

In. 

In. 

1900 


19 

m 

21*95 

18*67 

1901 


19 

2i 

19*19 

16*15 

1902 


17 


16*47 

12*65 

1903 


17 

n 

22*98 

21*21 

1904 


17 

1 

18*09 

17*50 

1905 


16 

m 

20*90 

20*31 

1906 


17 

10 

23*66 

26*03 

1907 


18 

7 

18*34 

18*70 

1908 


18 

6 

19*28 

18*31 

1909 


20 


25*77 

22*67 

1910 


27 

3 

25*08 

24*31 

1911 


29 

4 

19*31 

18*68 

1912 


28 

8 

18*50 

19*82 

1913 


27 

8 

17*00 

17*48 

1914 


24 

1 

11*48 

9*76 

1915 


20 

8 

19*42 

19*53 

1916 


20 

1 

24*14 

23*08 

1917 


21 

1 

25*56 

22*77 

1918 


22 

1 

16*87 

16*66 

1919 


21 

5 

15*87 

14*71 

1920 


21 

10 

19*91 

2T03 


The figures given in the foregoing lists have been graphed as 
shown in fig. 10. 



Graph showing: A, the variations in level of the Blue 
Lake (in feet); B, the annual minfaJl of the south- 
eastern counties of South Australia (in inches); C, the 
annual rainfall of County Xfowan, Victoria (in inches). 
IVom 1895 to 1920, inclusive. 


It will be seen that there is no regular relationship, 
whatwer, between the curve of the annual rainfall (which 
supplies both the ground water and the sub-artesian water of 
this area), and the curve of the annual variations in lake 
level. There is, however, a close relationship between the 
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rainfall ciiive of County Lowan (Viet.) and that of the south- 
eastern counties of South Australia, the latter beinsf throusfh- 
out somewhat higher than the former (see fig. 10). 

The apparent lack of correlation between the rainfall 
and the lake levels, as shown in the foregoing graph, was 
very disappointing, since the general evidence of the close 
relationship of these two factors is most clear. * Attempts 
were therefore made to devise a satisfactory way of recording 
the rainfall so that its relation to the curve of the variation 
of the lake levels might be graphically demonstrated. It 
was realized that the most important point to be considered 
was the fact that the influence of the rainfall on the great 
reservoir of underground water in the South-East is a 
cumulative one. 

An examination of the figures shows that when the rain- 
fall affecting this area is from about 18 to 20 in. per annum, 
the level of water in the lakes remains practically stationary. 
From tliis it may be deduced that the amount of water that 
is added to the underground supply, from an annual rainfall 
of 18 to 20 in., is just about equal to the loss of water from 
this great underground reservoir per annum. Tliis loss is 
due to some small extent to evaporation, to a very minor 
extent to wells and pumps, and to a considerable extent to 
the outlets along the southern coastline, where it constantly 
gushes forth in great quantities as, for instance, at the 
Beachport Springs, Dingley Dell Creek, Ewen Ponds, the 
Piccaninnie Blue Lake, etc. 

If we regard the underground reservoir of the south- 
eastern district as a closed system, with an annual outflow 
of a quantity which we may call “x,” and if we further 
accept '^x'^ as the average annual increment of water received 
by ihis basin from an annual rainfall of 18 to 20 in., then we 
are in a position to construct a new graph, taking into account 
the cumulative effect of either a series of years wetter than the 
average (which is 18 to 20 in. per annum), or a series of 
years drier than the average. 

Graphs of this nature are shown in fig. 11, and were 
constructed as follows: — Selecting an arbitrary point to 
represent the position for the year 1895 (curve B, fig. 11), 
the amount by which the 1896 Lowan rainfall is less than 
19 in. is plotted below the level selected for 1895. Similarly 
the amount by which the 1897 rainfall is less than 19 in. is 
plotted as a further downward movement below the level 
shown for 1896, and so on, so that for each year the difference 
between the actual rainfall and 19 in. is plotted cumulatively. 
In fig. 11, the bottom line A represents the actual curve of 
the variation in the water level at Blue Lake. The line B 
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represents the curve drawn hy the above method, showing the 
cumulative effects of variation from the rainfall of 19 in , con- 
sidering the County of Lowan (Viet.) only. The line C, 
which has been arbitrarily placed above that of A and B, repre- 
sents a similar curve to that of B, and is based on the rainfall 
of the south-eastern counties of South Australia, but with 
20 1 in. as the basis of calculation instead of 19 in. 



Graphs showing the relationship ‘between the variation 
curve of the lake levels and the curve of the cumulative 
effects of the annual rainfall above or below certain 
selected bases. The vertical units represent 2 inches for 
curves B, C, and D, and 1 foot for curve A. 

It will be noted that the nature of the curves coincides in 
a remarkable way and demonstrates the correctness of the 
assumptions upon which the curves are based. Various other 
curves have been drawn taking other annual rainfalls as 
providing the equivalent to ‘‘x/' and these curves are, in ah 
cases, similar to those shown in fig. 11, but hearing a less 
close coincidence with the curve A than the ones selected. 
Mention has been previously made of the fact that the 
lake levels, on the whole, show a distinct rise in December 
as compared with June. Since this is an area of winter rains 
it seems clear that a proportion, at any rate, of the water 
of the Mount Gambier district comes from a distance, and 
takes about six months to make its influence felt. Further 
consideration of the curves in fig. 11 show that in some cases 
the whole effect of a high or low rainfall is not shown even 
within six months, but may continue to make itself felt for 
a year or so afterwards. 

It is interesting to note that wdth variations from an 
annual rainfall measured in inches, of which only a portion 
soaks into the ground, we have consequent variatioiib in che 
level of the underground water amounting almost to an 
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equivalent number of feet. This is, of course, due to the fact 
that the ground water is only filling crevices, pore spaces, 
and occasional rifts and caverns in the limestone rocks. In 
some cases, as in the dry year of 1902, or the wet year of 
1906, the effect on the level of the lakes was not proportionate 
to the rainfall. It is suggested that this is due to the varia> 
tion in the amount of water that percolated into the ground, 
dependent on the distribution of such rainfall throughout the 
years mentioned. In 1902, for instance, the proportion of 
water that soaked into the ground may have been relatively 
greater than that of the wetter year of 1906. 

In drawing the various curves it was found that, those 
based on the rainfall of County Lowan hear the closest 
resemblance to that of the variation in the Mount Gambier 
lake levels. It seems fair to accept this as corroborative 
evidence of the opinion that a considerable i^ortion of the 
underground water comes from the Lowan area. There must, 
however, be a fair percentage of percolation into these lime- 
stone beds from the general rainfall of the Mount Gambier 
district, so that the variation in lake levels is, dependent on 
both factors. The curve D (fig. 11) is drawn to expre‘>s this, 
being based on the mean of the two sets of annual rainfall 
figures given above. 

From the evidence given in these graphs one would be 
fairly safe in prophesying the movement of the water level 
in the lakes, year by year. According as the year’s rainfall, 
up to say October or November, varies from the average of 
18 to 20 in., there would be an appreciable rise or fall in the 
December level, from that of the previous December, by an 
amount that could be calculated (approximately) from the 
graphs given in fig. 11. 

10. Scenic and Economic Aspects. 

Though the geological features of the Mount Gambier 
volcanoes are on so small a scale, they have had a very great 
influence from the economic point of view. 

The fertile soils of the ash deposits, together with the 
visible unlimited water supply of the lakes, led to early settle- 
ment in the district, and to the rise there of a well-built and 
prosperous town, that has become the chief centre of the 
south-eastern districts of South Australia, 

The history of the volcanic area having been so unusual 
and varied, as herein imperfectly described, the resulting 
scenery is equally notable .for its variety, beauty, and un- 
expect^ness- For this reason the town has become noted as 
a tourist resort. Practically the whole area of the Mount 
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itself is reserved for public purposes — Botanic, Forest, or 
Public Park — and mucli lias been done to add to the beauty 
by planting and improvement, without destruction of the 
unique natui'al features. 

The well-built nature of the town is largely due to the 
abundant supplies of good building stones (limestones and 
dolomites). The basalt is used for road making (22) and the 
ash forms excellent footpaths. The water supply is drawn 
from the Blue Lake. But for the existence of the volcano, 
tlie area would doubtless consist to-day of a broad limestone 
plain, sparsely settled, and economically unimportant. 

11. Summary. 

1. The chief features of the previous literature of the 
Mount Gambier area have been noted, and the main items of 
its history described. 

2. The distribution of the volcanic ash has been mapped 
and a contour plan of the Mount prepared. 

3 General conclusions regarding the course of the later 
geological happenings have been arrived at, after a full dis- 
cussion of the available evidence, as follows : — 

4. Towards the end of the ITewer Basalt period, at a 
time little antedating the arrival of man, volcanic outbursts 
occurred, subaerially, on the limestone plains of south-eastern 
South Australia, associated with the very extensive outbursts 
of Western and Central Victoria. 

5. A minor explosive phase was followed by the extru- 
sion of a small lava flow. The main crater continued its 
explosive activity and two other craters opened through the 
lava flow along a line of crustal weakness. These eruptions 
continued for perhaps two or three months, and then ceased, 
having built up three cones to an average height of 650 ft., 
and covered 25 square miles with ash deposits. 

6. Subsequently extensive collapse took place along the 
line of volcanic activity, and practically the whole of the three 
cinder cones caved in, forming great depressions, in the 
deepest of which the waters of the sub-artesian basin formed 
lakes. 

7. The origin of the water of the lakes is discussed, and 
also the variation in the surface level, and suggestions are 
put forward regarding the rate of movement of the waters 
in this important sub-artesian basin The close correlation 
between the annual rainfall and the variation in level of the 
underground water supply has been graphically demonstrated. 

(22) This is brou^t from Mount Schank; the basalt at Mount 
Gambier is quite inaccessible. 
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8. The special features of the up-huilding and subsidence 
of the Mount have been discussed in detail, and, finally, the 
economic value of each important feature has been described. 


DESCRIPTION OF PLATE X. 

Fig. A. Portion of the Blue Lake, looking eastward. The 
cliff on the far side shows clearly the level-bedded marine lime- 
stones (1), and the stratified volcanic material ^2), while portion 
of the basalt flow separating these two series has been emphasized 
by a broken line to show it more clearly. A thicker development 
of the basalt may be seen on the left, juat beyond the pumping 
station. 

Fig. View of portion of Mount Gambier, showing the 
Leg of Mutton Lake in the foreground, Tower Point beyond on 
xhe right, with the Punch-bowl in the upper left-hand portion of 
the picture. The tree-clothed ridge in the centre of the picture 
separates the Leg of Mutton Lake from the Valley Lake, but the 
latter is not visible; portion of Crater Lake may be seen at the 
foot of the buttress that runs down from the Centenary Tower. 

(Fhotographs kindly lent hy the Director^ 8A, Tourist Bureau.} 
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On the Occurrence of aboriginal Stone Implements 
OF UNUSUAL Types in the Tableland Regions of 
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I. Introduction. 

In May, 1904, the writer spent a fortnight on the Stuart 
Creek Cattle Station, in the Lake Eyre diSirict. Attention 
was given to the occurrence of worked stones, which ax'e 
usually to be found in any part of South Australia on virgin 
soils and in sand-drifts. In the sandhill country of Central 
Australia, which is mostly lowland, these Aboriginal remains 
are of relatively small size and carry tlie appearance of 
freshness^ as though, only recently made. On higher ground, 
in the tableland country, and amongst the * ‘gibbers,'^ a 
-different type of implements is met with. These latter are 
commonly of larger size than those found in the sandy country, 
are roughly chipped, and carry the same characteristic colour- 
ing which is common to the loose stones of the uplands. A 
fair number of this class of implements was obtained on the 
Stuart Creek '‘run,'' some of which were given to a scientific 
friend who was on his way to England, and the remainder 
was presented to the Adelaide Museum, where they are 
on view. 
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In. July, 1921, the ^vriteA while on an expedition into 
Central Au^ralia, had a further opportunity of pursuing 
these investigations. Limitations as to time and rapidity of 
travelling prevented extended obsean^ations of this kind, so that 
the locality tested for the purpose was mainly that in the 
vicinity of the Macumba Head Station, situated about 34 
miles to the northward of Oodnadatta. 

Here, as at Stuart Creek, the gibber slopes of the table- 
land yielded examples of the large, roughly-cliipped, and 
ferruginously-coated implements. Some of the smaller worked 
implements were found mixed with the larger, but whilst the 
former are found generally distributed over the country, 
irrespective of the nature of the ground, the heavier 
implements appear to be restricted to the gibber or upland 
regions. 

The country south of the MacDonnell Ranges is strongly 
differentiated by two well-marked physiographical features 
The lowlands and wide river valleys are covered by rolling 
hills of sand, temporarily fixed by growing vegetation, or in 
a condition of drift At a higher level, not usually exceeding 
100 ft. above the normal level, are flat-topped hills that go 
under the name of the ‘‘tableland/’ These flat-topped hills 
represent an ancient land surface, which, by differential 
denudation has been dissected, and the remnants of the same 
are left at a higher level than the intermediate ground. The 
larger fragments of the tableland have the features of a 
“mesa,'’ from which extend spurs and buttes with abrupt sides 
and terminals, like gigantic tips froirl' smelting works. 

These peculiar and picturesque features can be explained 
from the fact that the older land surface, represented by the 
tableland, consists of a capping of hard rock, underlying 
which is a softer layer of rock, whitish in colour, and of an 
argillaceous kind. The hard capping of these flat-topped hills 
is sometimes a true sandstone, but, more commonly, the 
briginal fragmental material, whether of sand, fine gravel, 
or clay, has become consolidated by the infiltration of colloid 
silica. The silica has penetrated the interstices of the sand- 
stone, converting the mass into a chalcedonized rock, which, 
in the case of the more finely-textured varieties, possesses, 
more or less, a conchoidal fracture and vitreous lustre. The 
origin of this extensive silicification of the surface rocks in 
the interior of Australia can be explained from the peculiar 
climatic conditions of the country (see Howchin’s Geology of 
South Australia, p. 450). Similar effects are also produced 
in arid regions in other parts of the world. 

The great heat of the summer months and the extremes 
of temperature which may occur in Central Australia at any 
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time of the year,<.i> cause this highly siliceous rock to split 
under the stress of rapid contraction. This effect is strongly 
tnarked along the exposed edges of the table-topped hills, 
developing a vertical face of fraictured rock at the top of the 
cliff, which may be from 6 ft. to 12 ft. in thickness. The 
fragments split off from the parent rock, in this way, follow 
the gravitational slope and slowly make their way to the 
bottom of the scarp. The distance separating these residual 
portions of the tableland may amount to a mile, or many 
miles, but the broken fragments of the hard capping, that 
once overspread the country, are left behind in the intervening 
spaces. This is one of the most characteristic features of 
■Central Australia. The hard vertical faces of the escarpments 
have received the name of the Desert Sandstone, and the 
scattered stones derived from its waste, and which cover 
thousands of square miles of territory, are the so-called 
’’gibbers.'' 

It is seldom that such large stones, possessing a fairly 
good conchoidal fracture, are available for making stone 
implements as is the case in the Desert Sandstone country. 
Not only is the sandstone chaloedonized but the argillaceous 
beds have, in some cases, been changed to a poroellanite, 
which has been much used by the natives in making the 
cutting-stone which is invariably attached to their womerah. 
Implements made from ^this class of stone are always of small 
size, while the chaloedonized sandstone lends itself to the 
manufacture of larger implements. 

H. Authenticity of the Stone Implements. 

The question may be raised as to whether the chipping, 
in the case of the implements now under descadption, has been 
caused by natural processes rather than by human workman- 
ship. There are no circumstances in the case that would 
suggest a natural origin. None, for example, such as might 
have been derived from subsoil pressure and differential move- 
ments or creep, as observed by Mr. 8. H. Warren, in a section 
of the Bullhead flint-bed [xxviii.,(2) p. 238]. In the tableland 
country there has been, practically, neither local strain or 
transport. The Desert Sandstone capping is generally under- 
lain by a soft argillaceous bed that easily yields to the weather. 

<i) During a recent expedition into Central Australia under- 
taken by Professor Sir Edgeworth David and myself, the diurnal 
tem^rature, in July, on one occasion had an extreme range of 
50° F. in the course of twenty-four hours ; the day temperature, 
in the shade, reached 86° F., and the minimum, at night, 5 ft. 
from the ground, was 36° F, 

(2) Numerals in small caps, refer to the Bibliographical Refer- 
ences at the end of the paper. 
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As tlie latter wastes the harder stones on. top are gradually 
let down to a lower level Even in the case of the scarps, 
flanking the “table-tops/’ the slope is gradual and could give 
no gravitational impact that might cause a vibration equal to 
a cause of fracture. Again, the Desert Sandstone is coarser 
in the grain than the chalk-flints and does not so readily 
fracture by compression. In a held of gibbers one stone does 
not press against another, nor are they heaped together, but 
evenly strewn over the surface where they wej^e left by the 
slow removal of the more friable bed on which they rested. 

The shapes exhibited by these gibber stones have arisen 
from various causes. The process of siliciflcation has often 
been partial in its operations, causing peculiarities of shape 
and differential weathering. Solar influences and rapid 
changes of temperature tend Ito the breakmg up of the siliceous 
rocks. This may occur under two forms. On a larger scale 
the rocks are split, in situ, in a way that simulates jointing; 
and, lu a minor way, circular depressions sometimes occur on 
a smooth face of rock, as though sun-flaked, and has probably 
been so caused. In the case of the stone implements collected 
from the gibber country, there are sufficient evidences of 
design in their workmanship to prevent any mistake being 
made between the sun-flak^ and the man-flaked In the 
former case the features are those of circular or oval 
depressions that occur on the face of the stone, either oddly 
or without any definite order, while in the worked implements, 
even where a naturally-shaped stone is used, there is evidence 
of selection in the general shape of the stone and intention in 
the chipping. Except in the case of oval-shaped implements, 
there is a thick edge, or butt, at one end, which is unchipped, 
suiting the tool to the hand, while /the lateral edges are 
trimmed in such a way as never occurs with sun-flaking. This 
is seen in the number of chippings (amounting to scores in 
some examples) that have a uniform size and lineal direction 
along the edge, and, at times, are supplemented by a few 
chippings on the under-side of the edge where it was needed 
to secure a straight cutting edge. 

III. Deschiption op the Tableland Implements. 

(a) GENEEAL FEATURES. 

1. Tlie implements that have been secured under the 
circumstances already explained, can be separated into two 
divisions: — ( 1 ) Tliose that have been struck off as a fragment 
from a larger mass, or core, and show conchoidal fracture with 
a bulb of percussion. Examples belonging to this division are,, 
usually, smaller and better finished i3ian those mentioned in 
the following section. ( 2 ) Implements that have been 
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dev-eloped from a '^gibber” stone in its natural condition. 
Tiiese have evidently been selecibed on account of their size 
and shape being adaptable, after modification by chipping, 
for certain useful purposes. It is not always an easy matter 
to assign some particular form to its proper place in this 
classification, on account of the influence of solar heat in 
effecting fractures in fine-grained siliceous rocks. Sun-flaked 
rocks sometimes show a curved and smooth face on the plane 
of fracture,^ which simulates conchoidal fracture, but is 
destitute of a percussion bulb. When a face of this kind 
occurs, it must be doubtful as to whether^ the flaking has been 
done by the workman, or whether the latter has availed 
liimself of a fragment which had already been severed from 
the parent rock by solar action. The element of doubt, as to 
the origin of the fragment, has no bearing on the evidence of 
human workmanship in the subsequent treatment of the stone, 
which, in many cases, is beyond doubt. 

2. Whether a conchoidal bulb be shown or not, there 
is, almost invariably, a flat face on the one side (which is the 
ventral or under-side), and a, more *or less, raised surface on 
the other (which is iflie dorsal or upper-side). In certain 
prehistoric stone implements of Neolithic Age, as well as in 
the case of the stone implements of the existing tribes of 
Aborigines in Australia, this flat uuder-side forms a part 
jof the manipulation and is conchoidal in character. In the 
tableland implements, it seems probable that some owe their 
flat under-sides to natural causes, either by jointing or some 
other form of natural fracture. 

3. The chipping is, for the most part, developed on the 
convex or upper-side of the implement, and sometimes com- 
pletely surrounds the specimen. If the curvature of the edge 
requires that, for the making of a straight cutting edge, the 
chipping should, in places, be developed on the flat, or under- 
side, it is chipped on that side also. This is not peculiar to 
the type now under description, but examples of this kind 
occur in the stone implements of all ages — it is an evidence 
of design. 

4. The tableland examples are frequently of a size that 
is much in excess of the usual type of implements found 
in other parts of Australia. 

5. Pointed implements are particularly common. The 
point is sometimes developed as a prominence between two 
concave scrapers and was no doubt intended for use, as well 
as the scrapers with wliich it is associated in .the same 
implement. It is sometimes improved by a deep notch on 
fone side, as in fig. 1, pi. xv., and pi xvi., and is sometimes 
claw-shaped, as in fig. 1, pi. xii. Tlie association of '‘beaks'' 
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and concave scrapers is the chief characteristic of the mo^t 
ancient types of implements, whether eolithic, palaeolithic^ 
pygmian, or Tasmanian. The same occurs in the case of the 
Australian artefacts, but these are usually of smaller make 
than the tableland examples 

6. Hand choppers of large size also occur. Some of these 
have a heavy butt end and, at the other, are worked to a 
point, like the French form knowui as a conp-dt-poniu, but 
instead of being worked to be biconvex in tiansverse section, 
as in the case of the latter, they have a flat ventral face and 
are roughly worked on the dorsal side (see example described, 
No. 15, and figured, pi. xx.). In other examples the 
implement takes a reversed form, so that the pointed portion 
becomes the hand end, and the opposite, or broad end, is 
chipped to a cutting edge (pi. xix.). 

7. The examples answering to the tableland type are, 
almost invariably, highly coloured of an ochreous or 
ferruginous hue, varying as reddish, yellowish-hrown, or 
dark-brown, sometimes almost black, agreeing in all respects 
with the colour that is characteristic of the gibbers among 
which they are found. This colour is, indeed, characteristic 
of stony deserts in all parts of the world, and aiises tiom the 
presence of iron in the soil and waters of a countiy existing 
under arid conditions. 

8. All the implements of the gibber type carry more or 
less of a glazed surface. This glaze is frequently as fully 
developed on the chipped surfaces as it is on the unchipped 
portions. The same feature is commonly seen on genuine 
prehistoric stone implements in all countries, and is taken as 
an evidence of age and genuineness It is as evident to the 
touch, in an oily and greasy feel, as it is to the eye as a glaze. 
This feature, often associated with a weathered surface in 
flints, is known as patina from the resemblance that it bears 
to the glaze of pottery, or its likeness to an oxidized coating 
seen on metals as the result of weathering. 

9 While the chipping is very clearly defined in the 
examples un'cier description, some of them possess a blunted 
edge which can be best explained from the wear they have 
suffered by use. 

(h) DESCBIPTION OP INDIVIDUAL EXAMPLES. 

1. A claw-shaped Instrument . Size, 5|- in. x 4| in. The 
under-side is roughly shaped to a flattish face by a number 
of secondary chippings that do not show conchoidal fracture. 
It is ridged on both faces and has a xoughly-txiangular outline- 
The trimming has been cleverly executed (on a not very 
workable stone) so as to produce two sharp edges and a curved 
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at the apex. The base is thick and nnworked. It is 
•deeply stained to a dark-brown colour The included sand- 
gradns are glistening with a feebly developed glaze. Loc., 
Stuart Creek (pL xii., fig 1). [For claw-shaped examples 
from the Eed Crag, see ix., figs. 35, 36.] 

2. An Implement uith the shape of an in^egular isosceles 
triangle. Size, 4| in. x 3 in. Material, a fine-grained sand- 
stone. Under-side exhibits conchoidal fracture in one large 
curve. Upper-side has been formed by striking ofi two 
conchoidal flakes, leaving a dorbal ridge which is non- 
symmetrical. Secondary chippings on two edges, directed to 
a point, the teiminaiion of which is broken off. Basal portion 
thick and unworked. Colour, dark brown; patina, strong. 
Loc., Stuart Creek (pi. xviii.). 

3. A pointed fheahed) ImpHement with nearly parallel 
sides. Size, 3f in. x 2| in. A very fine-grained siliceous sand- 
stone, brecciat^. Under-side formed by a convex conchoidal 
fracture. Upper-side, chipped to an irregular cutting edge 
all around, terminating at apex in a distinct ‘^beak.’' Tlie 
ridge on the upper-side is sunken and cavernous through 
defective silicifi cation. Colour, lightish-brown on under-side, 
darker on upper, and especially dark on the chipped edge. 
Patina well developed. Loc., Stuart Creek (pi xiv , fig. 1). 

« 4. LozengC’shaped Implement. Size, 5 in. x4 in. In 
composition, a typical example of Desert Sandstone, possess- 
ing a good conchoidal fracture. Under-side is formed in one 
smooth surface with large percussion bulb. Upper-side is 
ridged inequilaterally, and a less defined ridge is seen towards 
the right-hand edge. On the left a portion of the original 
surface of the stone is preserved. The base is short and thick. 
Except at the base, very fine secondary chippings occur around 
the edge. At the apex — opposed to the base — a very pro- 
minent point, or beak, is formed, by the creation of a notch 
ion one side. Colour, faintly reddish, darkest on the natural 
surface. G-lazo, slight, Loc., Macumba (pi xvi^). 

5. P on glily -triangular and pointed Implement of a 
distinctly rostro-earinate type. Size, 3| in. x 2 in. Stone, 
fine-grained (porcellanite). Thick. Under-side smooth, show- 
ing conchoidal fracture. Hear the centre of the under-side 
is an oval depression, left by a flake that has been removed 
by solation. Upper-side is shaped by primary (coarse) and 
secondary (flue) chippings. Apex, pointed at termination of 
dorsal ridge. Basal end, thick. Reddish-brown in colour, 
lighter at the chipped edges. Griaze, moderate. Loc., Stuart 
Creek (pi. xii., figs, 3 and 3a^. [Compare this implement with 
the following: ix., figs. 1-7; xi., pis. 23-27.] 
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6. A tof/f/hb/-madi Implement, qi/admfe in outline, with 
a btiong heak^' at onf antjlf^ Size, 4 in. x 3 in. Under-side 
flat Tvitli vesicular-like depressions on what appears a natural 
plane of fracture. Upper-face flatfish and irregularly flaked. 
Secondary chipping on two-thirds of the circumference, ending 
on one side in a strong protuberance or ‘ beak.'' Colour, a 
very dark brown — darkest on the worked edge. Futma well 
developed, more particularly so on the chipped edge. Loc , 
Stuart Creek (not figured). [Compare ix , figs 27-30 ] 

7. Xaturally fractured Stone utilized fur nuihiny T1 allow 
Scrapers. Size, in. x3 in. Roughly quadrilateral in out- 
line. Flat underneath; irregular on upper-surface. Hollow 
scraper ending in stumpy beak on left edge and a shallow 
double scraper on the right. Basal edge thick and unworked. 
Reddish stain; edges, where worked, are of a lighter colour. 
Glaze, slight Loc., Macumba (not figured). 

8. L ntting Tool and Hollow Scraper. Size, 3 in. x2^ in. 
A fine-grained siliceous rock (near porcellanite) Under-side 
curved and smooth but gives no evidence of ‘bulb.'’ The 
fragment has probably been flaked off a larger mass by sun- 
heat. Upper-surface irregularly chipped, showing ridges 
bifurcating from the basal edge. Secondary chippings follow 
the edge in an almost complete circle, and a strongly developed 
hollow scraper is formed on the right edge. Colour, reddish- 
brown, rather lighter on the edges. Patina well developed. 
Loc., Stuart Creek. This implement gives evidence of much 
wear, in which the divisional lines between the respective chips 
are almost wiped out. It has the appearance of age, and may 
have been worn by drifting sand (pi. xii., fig. 2). Resembles 
a common eolithic type. 

9. Enife and Hollow Scraper. Size, 3| in. x 24 in. 
Constructed from a fine-grained, siliceous sandstone. Under- 
side smooth by conchoidal fracture but without a deafly- 
defined bulb. Upper, or convex, side chipped to a fairly 
uniform outline. The right-hand edge is very finely chipped 
to a straight cutting edge, and the left-hand edge is similarly 
chipped, forming a concavo-convex, crescentic cutting edge. 
To the right of the point, or beak, a hollow scraper has been 
formed by a deep notch. Colour, slightly reddish. Glaze, dull. 
Loc., Stuart Creek (pi. xv., fig. 1). 

10. Implement nearly circular in onfhne with prommtnf 
point, or heah. Diameter, 2| in. On the under-side there is 
a very distinct bulb of percussion with conchoidal curvitum 
The upper-side has been formed by seven well-defined and 
symm^rical flakings, each of which has been struck off by a 
single stroke. One of these occupies tlie crown, and this apical 
fracture forms the centre around which the six other flakes 
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were removed, and wliich were of about equal size. The entire 
circumference is very finely worked, but the chief feature is 
the very cleverly manipulated point which may have been used 
as a borer. It is of a uniform reddish colour, with a feeble 
glaze. Loc.y Macumba (pi. xiii., fig. 1). [Compare ix., fig. 43.] 

11. Ovately formed Scrapper Size, 3| in. x 2| in. Under- 
side approximately flat with doubtful percussion bulb. Upper- 
side shows the natural surface of stone, in A. marginal band 
half around the specimen, and the crown has been reduced by 
flaking. Secondary chipping has been done all along the 
edge, which is somewhat serrated, forming an oval tool that 
was probably used as a scraper. Colour, reddish-brown, some- 
what lighter on the chipp^ edge. Glaze, somewhat feeble. 
Loc,, Stuart Creek (pi. xiv., fig. 2) 

12. Adze, with cutting edge two inches in width, forming 
the widest part of the implement, which is three inches in 
length. The material is very fine in the grain and is of the 
porcellanite type. Tlie under-side is fractured along two 
planes that are opposed to each other at an angle of about 10®. 
The implement is thickest at the basal extremity, gradually 
thinning towards the cutting edge. The upper-surface has 
been worked to produce this latter effect. The cutting edge is 
rather roughly chipped and gives evidence of wear by use. 
Colour, dark red. Vatina well developed. Lor., Stuart 
Creek (not figiired). 

13. Hand Chopper. A large flat subtriangular stone, 
measuring 6 in. x in. Appears to have been a thinnish and 
flattish gibber that had been fractured from the parent rock 
by natural causes. It is fine-grained and very siliceous. Upper 
and under-faces show no attempt having been made at 
trimming. It has been worked on one edge only, shovdng a 
cutting face in, in length, and gives evidence of much wear. 
Dark red on under-side, rather lighter on the upper ; chipped 
edge almost free of colour, but is more glazed than the rest 
of the tool. It is a most uncoutli and rude implement that 
was probably used as a hand-chopper, as the thick part of the 
implement is on the side opposed to the cutting edge and has 
been rounded off to suit the hand, while the opposite end has 
been worked to an obtuse point. Loc.y Macumba (pi. xvii.). 

14. A fine example of a Hand Chopper. Size, in. x 
4| in. The stone is a typical example of Desert Sandstone 
and has been a '^gibber,’' which was evidently selected on 
account of its suitable shape. The implement is roughly 
triangular, and both upper- and lower-surfaces are in their 
inative form and are ^most parallel to each other. The 
cutting edge has been developed in a curved outline on the- 
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base of the triangle, while, at the opposite extreniit}^ there 
is a strong knob-like finish which was improved upon by the 
workman chipping it to a shape most convenient for gripping 
by the hand. The main secondary chipping, to bring up a 
cutting edge, has been done on the upper-surface, but there has 
also been complementary chipping done on the lower-surface, 
and as the chips struck off, in this way, were unusually large, 
the cutting edge has a wavy outline with a span of about an 
inch in each curve. The natural face of the above is a bright 
red, the dripped edge is rather lighter in colour, especially so 
on the under-side. It was evidently intended to do heavy 
work in cutting or splitting. Tlie glaze on the natural surfaces 
is greater than that seen on the worked portions. Zoc., 
Macumba (pi. xix.). Dr. Horne has figured an example almost 
identical with this implement [see v., fig. 31]. 

lo. Tluck-hacked^ rouglihj-triangiilar^ and 

pointed ImplemeiU. Size, 5| in. x 3J in. The stone is a 
typical example of Desert Sandstone. Under-side is fiat, 
having been formed by striking off a single flake but without 
conchoidal curves. Upper-surface shaped by coarse flaking, 
with an inequilateral ridge and worked to a cutting edge on 
one side. The point is also trimmed. Butt end, thick, and 
formed by the natural stuff ace of the stone. Colour, bright 
red on the under-side, but the flaked upper-surface and 
worked edge are almost free from ferruginous colouration. 
Glaze, very slight. Loc., Macumba (pi. xx.). 

16, (Jhopper or '^Tomahawk. Size, 4 in. x2f in. 
Constructed from a very fine-grained form of Desert Sandstone, 
and is very siliceous. The stone, for the most part of its 
surface, shows numerous weathered cavities (resembling 
vesicular structure), which is, no doubt, the result of imperfect 
diffusion of the cementing agent under the process of silicifi- 
cation. The implement is biconvex in transverse section, and 
without distinction a? to sides. The butt end is at right- 
angles to the longitudinal section and is fiat. The opposite 
end is worked to a smooth, biconvex, crescentic edge, which 
is continued on one side of the implement to the butt ; and, 
on the other, is roughly worked, so as to give a uniform out- 
line to the implement, but was not intend^ for cutting. The 
colour is a dark-reddish-brown, with strongly developed 
patina. Loc., Stuart Creek (pi. xxi.). This is, perhaps, the 
most interesting specimen in the collection, and, from 
appearances, may be the oldest. It beai-s a striking 
resemblance, in general form, to the '‘tomahawks' ’ used by 
the Aborigines of Australia at the time of European settle- 
ment, but whilst the latter were almost invariably made from 
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ign-eous dyke rocks/^^ the present specimen is made from a 
siliceous sandstone. The Aboriginal ‘'tomahawk^' was ground 
and polish-ed at the edge, and, sometimes, up to the middle 
of the implement. The Stuart Creek specimen, now under 
description, was carefully chipped to a cutting edge, but the 
edge has been rendered so smooth that it seems probable that 
some amount of grinding of the edge has been done to improve 
its cutting qualities. It must be either that, or age and 
weathering have reduced the prominences which marked the 
outlines of the individual chips struck off in its manufacture. 
It is certainly a unique specimen of its kind. 

IV. Obigin of the Implements. 

(a) POSSIBLE THEOEIES. 

As the stone implements which occur in the tableland 
country of Central Australia differ, in many respects, from 
those commonly found elsewhere in Australia, the question 
naturally arises as to their age and origin. That they have 
a very considerable antiquity is manifest from their condition 
by weathering, the presence of a natural glaze seen on most 
pi the specimens as a consequence of age, and also from the 
ochreous ‘^skin’^ by which they ai*e commonly coated. There 
are several possible explanations as to their origin. 

1. They may be only local variations of the artefacts 
produced by the existing native tribes of the countiy, but 
possessing a considerable prehistoric antiquity. 

2. They may be the earlier and cruder attempts at the 
making of stone implements which the existing Aboriginal 
people passed through before attaining the greater skill shown 
in later stages of their history. 

3. They may be the remains of an earlier race of people, 
as the Tasmanians, for example, which may have occupied the 
ground in the far past as the true Aboriginal race, but were 
displaced, or exterminated, on the mainland, by the present 
natives of Australia, who exhibit greater virility and a more 
aggressive spirit than the Tasmanians possessed. 

Something can be said in favour of the first of ilieso 
suggested possible origins of the tableland implements. Habit 
in the Aborigine is, to a large extent, regulated by surround- 
ing conditions, as happens ^so with the more cx'^ilized races. 

< 3 ) In the Adelaide Museum tliero arc a number of implonionts 
labelled “wedges’’ that are hatchet-shaped, resembling, but of 
thicker make than the common “tomahawks.” They aie made 
from a greyish-colonred quartzite, arc symmetrically shaped, 
ground to a smooth surface throughout, and the majority have a 
transverse groove for hafting. All these implements were received 
from the Kiver Darling countiy, mostly from Albemarle. The speci- 
men, now described (No. 16), is quite distinct from these. 
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We may judge that the size of his tool would largely depend 
on the size of the raw material available for its manufacture; 
and, also, on the facility with which it could be manipulated. 
Moreover, where a suitable stone for trimming occurs in 
unlimited quantities and distributed over wide areas, the 
Aboriginal craftsman may have been prodigal of his workman- 
ship, and his decision as to whether he should keep the freshly 
made implement for future use, or leave it behind when done 
with, would depend on the circumstances of the moment. 

There are difficulties, however, in assuming that these 
large and uncouth implements were made by the natives now 
in possession of the country. These particular implements 
are not found outside the gibber, or tableland, country, and 
they belong to particular types, which, so far as I am aware, 
have not been manufactured by the Aborigines of Australia 
within modern times. 

AN HYPOTHESIS CONCERNING THE TASMANIANS. 

The possibilities of these implements having been made 
by an earlier race than the existing Australian natives opens 
up an interesting enquiry If such an earlier autochthonous 
people existed in Australia, it is natural to suppose that the 
Tasmanians were that people. 

It would be beyond the bounds of our subject to review 
the many and conflicting theories that have been advanced 
as to the racial relationships of the Tasmanians and how they 
came to be in possession of Tasmania. That they reached 
Tasmania by sea seems improbable from physiographical and 
other reasons. With the exception of its northern coasts, 
Tasmania is faced by ocean deeps so profound that it is 
unlikely, during the human period, that there has been much 
more land above sea level, within a thousand miles of the 
island, than exists to-day. Moreover, the Tasmanian natives 
had not the skill to construct anything in the shape of a boat 
|more than a very crude and temporary raft. Most writers 
believe that the Tasmanians reach^ their island home by way 
of the mainland of Australia [See i., p. 49; ill., p, 965; 
ir., p. 265; VI., p. 730; vii., p. 72; xii., (a) p. 30; xiv., pp. 
232, 233; xxiv., pp. 85, 86. Baldwin Spencer, Federal Hand- 
book, British Assoc., Melb., 1914, p. 34. Sir William Turner, 
Trans. Roy, Soc. Edinburgh, xlvi., part 2, pp. 393, 394.] 

(4) This limitation in the distribution of the specimens may 
he explained, in part, from the tact that the lower ground is 
occui>ied by the river plains that have been built up by flood 
waters dating from a remote period. These sediments (which 
often take the form of drifting sand) have covered and obscured 
much of the ancient floor of the country. 

H 
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Where siicoessive waves of migration occur the inferior 
races are driven by the invaders, either up into mountain 
recesses or to the extremities of the land. The latter fate may 
have happened to the first occupiers of the Australian soil, 
while the geological incident of the submergence of the land, 
at the strait, and the conversion of the Tasmanian peninsula 
into an island, gave the remnants of this people the chance 
of survival. The absence of any evidences that the dingo 
found its way to Tasmania, leads to the inference that the 
separation of Tasmania from the mainland occurred at a date 
prior to the arrival of this animal on the southern coasts of 
Victoria. 

It is generally admitted that the Tasmanian natives 
represented one of the most primitive and generalized types 
of mankind. Their low development, as evidenced in the 
manufacture of their weapons and tools, indicates an isolation 
that must date back to a high antiquity. If they had a 
Negrito-Papuan-Melanesian origin, as appears likely from 
their racial characteristics, (5) they must have migrate from 
their ancestral home before the introduction of the bow and 
arrow among these peoples, as it seems very improbable that 
a people who once possessed this useful weapon could ever 
lose all knowledge of such a simple and effective contrivance. 

In the event of the Tasmanian natives having reached 
their island home by way of Australia they must have left 
some evidences of their occupation of the mainland, if not in 
other ways, at least by their stone implements, which are 
practically imperishable. The question that arises is; Can 
there be a possible connection between these unique imple- 
ments of the central tableland of Australia and the Tasmanian 
people? In pursuing this enquiry, the only basis for com- 
parison that we possess is in relation to their I'espective 
artefacts in stone, the methods adopted in their manufacture, 
the range of differentiation in their types, and the consequent 
stage of culture indicated by the same. 

(c) TASMANIAN STONE IMPLEMENTS. 

The class of stone mainly utilized by the late Tasmanians, 
in the manufacture of their implements, was obtained, 
principally, from the shales of the Permo-carboiiiferous coal 
measures, that had been indurated and more or less meta- 
morphos^ into a cherty rock by the intrusive igneous dykes 

<5)Mr. Churchward holds the mow that the Pygmies of 
Central Africa are the nearest living representatives of Primitive 
Man. He says, 'Tt was in Africa tliat the little Pigmy was first 
solved from the Pithecanthropus ereefus, or an anthropoid ape” 
Dc., p. 12]. He also regards the ''extinct Tasmanians las highly- 
developed Pygmies” [?oc. cit,, p. 19]. 
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that are common in the country. Less frequently, quartzite, 
and a jasper-like rock, formed by the decomposition of diabase, 
were utilized for implement-making. Although poss’essing an 
unlimited supply of such basic igneous rocks which, on the 
mainland, supplied the Australian natives with the raw 
material for the making of their polished tomahawks, the 
Tasmanians never got so far as to use this common stone of 
their own country for such a purpose. They had only a 
limited range, as to types, in the making of their implements, 
the shape appears to have been indifferent, the object aimed 
at was a cutting or scraping edge. 

Dr. F. Noetling, in an important paper [xii., (a) p. 1, 
(hj p. 14] on the Tasmanians, divides their implements into 
two classes, as follov;: — ‘"There is a large group of imple- 
ments which leaves no doubt that it was the intention, the 
will of their makers, to produce a certain, well-defined form. 
These im^Dlements bearing evidence of the intention or will 
to produce a certain shape may be conveniently termed : 
Morpholithes. The other large group represents all those 
numerous, shapeless implements, which bear no evidence of 
the maker’s will or intention to produce a definite shape. This 
group of implements may fitly be termed: Amorpholithes^’ 
[xii., (Cl) 1]. It is to this latter class that Dr. Noetling 
refers most of the Tasmanian implements. He says, “If 
we examine any larger collection of implements made by the 
Tasmanian Aborigines, the most striking feature we notice is 
a bewildering mass of forms, none of which are exactly alike, 
and the total absence of any definite intentional or conventional 
shape. "We may examine them over and over again ; there is 
a sort of general likeness, a family likeness, so to speak, but 
each specimen constitutes an individuality of its own, different 
from all the others. This absolute want of any intentional 
shape at once fixes their position in the scale of evolution, and 
they must be considered as belonging to the first and lowest 
group of stone implements, vh., the Amorpholithes.'^ 
[xn., (a) p. 7.] . 

The testimony as to whether tJie Tasmanians, in any 
case, ground the edges of their cutting tools, is conflicting. 
Brough Smyth says, definitely, “I can state with certainty 
that not one has been ground, and that no attempt has been 
made, in any case, to give an edge by grinding.’* [xxiii., 
p. 40a.] 

Prof. E. B. Tylor quotes Dr. J. Barnard Davis with 
reference to Tasmanian works of art in his possession as 
follows. — “Among a few exceedingly rude stone-chippings or 
implements made from a dark-coloured chert , . . . 1 have 
a more finished stone implement of an oblong form with one 
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€xtremity slightly sharp :iiied by grinding, which was employed 
by the women, without any handle, in notching the bark of 
trees up which they climbed in an ingenious manner in search 
of the opossum/' [xxvi., p 148.] 

At a later date [xxvn., pp. 339, 340] T)r. Tylor was able 
to trace the particular s])ecimens on which Dr. Davis founded 
his statements, and has proved, definitely, that the supposed 
Tasmanian’ implemeiil, ‘sharpened by grinding,” was not 
Tasmanian in origin, but a typical * iomaliawk” of Australian 
Aboriginal workmanship. 

On the disputed question as to whether the Aborigines 
of Tasmania hafted their choppers, or ground the edges of 
their tools, the Boyal Society of Tasmania instituted inquiries 
from all reliable sources. At a meeting of this Society held 
on June 10, 1873, the members, after a general discussion 
on the subject, recorded their conclusions in the terms, “The 
general belief of the Fellows present was that the stone axe 
with the handle attached was never used by our natives until 
taught by those from the neighbouring continent.” [xxii., 
pp, 22-25; see also xxvt., p. i46.J 

At the following meeting of the Society an important 
letter, written by Mr. Jas. Scott, was read, and was followed 
by tb© official statement, “All enquiries on the subject of the 
stone implements of the Tasmanian Aborigines tend to prove 
that no true tomahawks were known to, or fabricated by iheni. 
They mei'ely used sharp-edged stones as knives. These were 
made sharp, not by grinding* or polishing,, but by striking off 
flakes by another stone till the required edge was obtained. 
As a general, if not invariable rule, one surface only was 
chipped in the process of sharpening.” [xxii., p. 25.] 

The confusion seems to have arisen from the fact that, 
about the year 1822, a number of Australian blacks were sent 
Ifrom New South Wales to Tasmania. Tlie latter probably 
took some of their stone implements with them and, in inter- 
course with the Tasmanian natives, imparted to them the 
knowledge of improving the cutting edges of tlieir stone 
implements by grinding, and also showed them the advantages 
of mounting tjheir choppers in handles. Dr. Noetling has 
described and figured [xvi., xv.j some ground pebljle-stoueR 
which h© refers to Aboriginal workmanship, not designed for 
tools of any kind, but as “sacred" or “magic” stones. On 
the further point, as to the general idea that the Tasmanians 
trimmed their cutting tools on one side only, Dr. Noetling has 
shown that there were exceptions to this rule, and gives figures 
of several examples in which the trimming has been done on 
both sides of the edge; '"hut," he says, ‘*this class of imple- 
ment is very rare." [xin.] 
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(d) THE TASMANIAN STAGE OF CULTURE. 

Few, if any, people that have survived in a savage con- 
dition to historical times, have possessed so limited a range of 
appliances as the natives of Tasmania. The only wooden 
implements that they possessed were: — (a) a long stick, 
pointed and hardened by fire at one end, and used as a spear ; 
and (h) ^ so-called ‘^waddy,’’ which seems to have been used 
chiefly in hunting game. When fighting, in addition to their 
wooden spears, they are said to have picked up and thrown 
at the enemy any loose stones that might be at hand. They 
had, therefore, little use for stone implements. A rough 
peblDle, picked up on the beach, sufiieed for breaking open 
shell-fish or crushing marrow bones. Their requirements, so 
far as stone implements were concerned, seem to have been, 
to make nicks in the bark of trees to assist in climbing; cutting 
down the long, slender stems of the Melaleuca for their spears; 
cicatrization; dividing up carcases; crescentic (“hollow’’) stone 
scrapers were used to scrape off the bark and give smoothness 
to their spears, and a stone scraper, with bevelled edge, was 
used in the jd reparation of animal skins. As prepared tools, 
they may be reduced to two primary types: Cutting Tools 
(which might be utilized in many incidental ways), and 
Scraping Tools, for shaping wood implements or removing 
fat, etc., in the curing of skins. 

After eliminatijng the foreign elements from the Tas- 
manian artefacts, referred to above, what remains to the 
Tasmanian Aborigine is a stone-cult of the simplest and most 
limited character. Dr. E. B. Tylor says [xxvii., p. 340], “So 
far as stone-implement -making furnishes a test of culture, the 
Tasmanians were, undoubtedly, at a low palaeolithic stage, 
inferior to that of the Drift and Cave men of Europe.” 

For many years the oldest types of stone implements were 
known as They exhibited very definite types 

within a limited range of variation, as to form, and as they 
were usually found (other than in caves) in the older river 
drifts, implements of this particular type were generally 
associated with such deposits and are often spoken of as 
“drift” implements. In later years, worked stones that were 
different from the “drift” type, but still very ancient and 
associated with the remains of extinct mammalia, were found 
in England and, more particularly, on the Continent, which 
necessil ateci the subdivision of the Palaeolithic Age into several 
successive stages, linking the earliest palaeolithic groups with 
the dawn of the Neolithic Age. The chronological data, 
marking off these successive stages, have been worked out, 
principally, in relation to the prehistoric remains in France 
and Belgium. 
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At the same time, many inve&tigatorh in prehistoric 
archaeology have claimed to have discovered still earlier 
examples of human workmanship which have come to be 
designated, ‘'prepalaeoliths’^ or ‘‘eolitliic’^ implements. 

In 1889, Professor Joseph Prestwich described some 
remarkable prehistoric finds that had been made on the clialk 
plateaus of Kent [xvir.]. This paper was followed by others, 
by the same author, in succeeding years [xvnr., xix.j, and 
introduced what has become a considerable literature on the 
subject. Whilst the previously recognized palaeoliths were 
found in the gravels of the river valleys, this new find was 
obtained from certain ancient gravels that were laid down 
before the valleys containing the palaeolithic implements liad 
been excavated. Of these plateau implements, ‘Prestwich 
says, '‘They form a distinct group, characterized by their 
generally brown and ochreous colour, extremely rude shape;, 
and worn apijearance’’ [xvri., p. 286], It is also stated that 
the great majority of the implements have been formed from 
natural fragments of flint. When design is indicated it is. 
usually in the form of scrapers, or used for hammering, and 
are in all cases hand implements. 

Professor B. C. A. Windle, of Birmingham University,, 
describes this eolithic ty2>e of implements as ‘‘Roughly-hewn 
pebbles and nodules and naturally broken stones showing 
work, with thick ochreous found on the plateaus of 

the chalk, and other districts, in beds unconnected with the 
present valley drainage'' [xxix., p. 14J. The same author^ 
when referring to the nature of the work done on these 
stones, says, “The trimming .... has generally been made 
on the edges of rude natural flints, taken from an old flint 
drift'' [loc. rif,, p. 41], Again, on page 43, Professor Windle 
says, “The stones are almost invariably stained a deep, warm, 
brown colour, in this respect resembling the flints of the drifts 
in which they are found. This colour spreads over the worked, 
as well as the unworked- parts, though it may be ligliter in 
shade on the former than on the lati^r." 

Many experienced students in prehistoric archaeology are, 
however, sceptical in this matter and refer the chipped flints 
of the chalk plateau, and other places, as well as occurrences 
of similarly flaked flints at the base of the Pliocene “Crag," 
as having been caused by natural rather than by human 
agencies. The advocates for and against the validity of these 
supposed human artef.acts are about evenly balanced. The 
Geological Society of London, on November 19, 1913, devoted 
an entire evening meeting to the subject. “No papers were 
read, but in response to the invitation issued on November 6, 
18 or more exhibits were made of implements and reputed 
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implements of Palaeolithic and earlier age, and of flints 
showing various types of fracture.’’ A general discussion 
followed, in which the rival theories were about equally, 
supported. 

The latest attempt to discredit the so-called ‘"eoliths,” 
as man-made implements, is in a paper read before the 
G-eological Society of London, by Mr. S. H. Warren, in 
Januaiy of the present year, on “A Natural Eolith Factory 
beneath the Thanet Sand.” Mr. Warren made his observa- 
tions on a section exposed in a chalk quarry, showing fractured 
flints caused by subsoil pressure arising from differential 
movement or creep [xxviii.]. 

The point of interest in these discussions, so far as the 
present paper is concerned, is that several authors have drawn 
comparisons betw'een the Tasmanian stone implements and the 
eolithic, or prepalaeolithic, implements of Europe. 

Mr. J. Beid Moir has attempted to give the genesis and 
development of human stone-artefacts in their successive 
stages, as follow [xi., pp. 38, 48, abbreviated]: — 

1. The most primitive implement known is a tabular 
piece of flint with a hollow flaked out in one of its edges. 

2. The next stage is represented by a similar piece of 
tabular flint in which two opposing hollows have been fashioned 
in its edges, producing a beak-like profile at the anterior 
region of the implement. 

3. The beak-like profile, with its central ridge or gable, 
develops later into the rostro-carinate implement, that is 
triangular in transverse section and has its cutting edge on 
the dorsal surface. This is especially the type of the supposed 
implements that occur at the base of the Red Crag (Pliocene). 

4. The rostro-carinate form passes, by lateral chipping, 
into the early palaeolithic side-scraper in which a cutting-edge 
extends continuously from the anterior to the posterior region, 

5. The triangular section of the pointed eolithic and 
rostro-carinate implements is transformed, in the earliest 
palaeoliths, into a section which is roughly rhomhoidal. The 
most highly evolved palaeoliths are those with straight 
symmetrical cutting edges, in which the rostro-carinate profile 
has almost disappeared. 

6. The Chellean Stage, Pointed and ovate palaeoliths 
of complex section. Implements large and massive. 

7. The Acheulean Stage. Pointed and ovate palaeoliths, 
elaborately flakted and of complex section . Implements getting 
smaller. 

8. The Mousterian Stage. Scraper points and flake- 
implements of simple section, A few cou^-de-foing$ (hand- 
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complex section, witli carefully chipped points 
and lanceolate flakes. 

. 9. Magdalenian Stage. Scrapers, etc., of simple section 

and covering a variety of forms that were well finished by 
chipping. 

The Magdalenian implements may be taken as represent- 
ing the highest order and greatest differentiation of typers 
within the Palaeolithic succession. What follows is tlie 
Neolithic, with its highly-finished chipped and polished 
implements. 

To which of these stages in the development of stone 
implements can the Tasmanian artefacts be most consistently 
referred? Professor Sollas says, “The Tasmanians, though 
recent, were at the same time a Palaeolithic, or even, it has 
been asserted, an ^Eolithic’ race . . the most nnprogressive 

in the world, which, in the middle of the nineteenth century, 
was still living in the dawn of the Palaeolithic epoch . . . 
The question as regards the ‘implements’ is an extremely 
difficult one. A great number of the Tasmanian forms are 
so rude and uncouth that, taken alone, we should have little 

reason to suspect that they had been chipped by man 

If we judge the Tasmanian implements by the best examples, 
we should, in fairness, extend the same treatment to the 
plateau ‘implements.’ The best of these do, indeed, show 
some superficial resemblance to the Tasmanian, especially in 
general form, and this is particularly time of the hollow 
scrapers.’' [xxiv., pp. 70, 89-90]. 

It stands to reason that some 'crude examples of stone 
chipping must occur throughout the whole range of the 
Stone Age. Many stones, after testing, would be found 
unsatisfactory and be rejected without any attempt to com- 
plete the implement. Youths would have to learn the art, 
and their earlier attempts must account for many failures. 
The most expert manipulator would, sometimes, roughly edge 
a stone for immediate use and then discard it. Such con- 
siderations explain the commingling of roughly chipped and 
undefinable forms occurring in association, at times, with the 
most highly finished implements. The stage of culture, 
indicated by any particular group of artefacts, is determined 
by the highest and most characteristic types in the group. 
Thus the polished implement clearly defines the Neolithic 
stage, while the relative diversity of type-forms and the finish 
shown in the workmanship are made the basis in distinguishing 
the respective stages that preceded the Neolithic standard. 

^ (6) A succinct account of the Palaeolithic stages and their 
typical implements will he found in the work of Professor 
Soilas [xxiv.]. 
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It is on the principle, jnst stated, that the Tasmanian standard 
of culture, in implement making, is jilaced at about the 
lowest level. 

V. Points of Resemblance between the Tableland Imple- 
ments AND THOSE MADE BY THE TaSMANIANS. 

In making this comparison, the great difference between 
the raw material available in the tableland country and that 
possessed by the natives in Tasmania must be taken into 
account. After examining the collections as exhibited in the 
museums of Tasmania and elsewhere, and from descriptions 
given by various authors, together with the figures published 
in the works of Brough Smyth [xxiii.], Dr. Tylor [xxvi.], 
H. Ling Roth [xxi.], Dr. Noetling [xii., xiii.], and others, 
it is impossible not to be struck with many points of similarity 
which the Tasmanian stone implements bear to those found in 
the gibber districts of Central Australia. The general points 
of resemblance between these two classes of implements may 
be summarized as follows: — 

1. The utilization ol conveniently shaped stones in their 
natural condition, more or less trimmed by chipping. 

2. Implements of large size, usually with cortical surfaces, 
crudely shaped by flaking. 

3. A flat ventral surface, often showing conchoidal 
fracture. Mr. R. M. Johnstone says, “From a study of a very 
large number of these flints the author has obseiwed one 
general character common to them all, r/c., that whatever 
lack of symmetry they present in facial outline, one of the 
faces is almost invariably smooth and flattish, without marks 
of chipping'’ [vin., p. 335]. 

4. Absence of any clearly-defined specific types, such as 
occur in the higher orders of stone implements. Mr. J ohnstone 
says, ‘‘As a rule the flints have no definite form, being 
irregularly ovate-round, wedge-shaped, or spatulate" fviii,, 
p. 336]. 

6. Tendencies towards either quadrately or triangularly 
shaped implements. 

6. Frequent occurrence of crescentic or hollowed scrapers 
— a prominent i^oiut or “beak" separafies the two. 

7. Hand Choppers, large, and roughly chipped. 

8. Generalized types, the same tool having been used for 
various purposes, such as, indifferently, either for cutting, 
scraping, or chopping. 

9. Absence of grinding or hafting of tools. All imple- 
ments were intended and shaped for hand-use simply. Mr- 
Johnstone says, “It seems to be the prevailing opinion among 
those who had the best opportunity for observing, that the 
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Tasmanian natives were not in the habit of attaching handles 
to their flint hatchets, or other implements, as was the case 
among the Australian natives” [viii., p. 335]. 

VI. Summary and Conclusions 

The tableland country of Central Australia forms a 
very distinct geographical province and represents a residual 
land surface of very ancient topographical features. So far 
as evidences are available the country has not been below 
the sea since Cretaceous times. The ''tableland'' probably 
had its origin in a previous geographical cycle. The rivers, 
at the present time, spread their sediments over a relatively 
flat country, at lower levels than the old "table- top" hills 
that are residual of an earlier alluviation. 

With the waste of the softer beds that underlie the 
siliceous capping of the '‘tabletops," the latter is broken up 
and the loose stones are gently let down, by waste, to lower 
levels, forming the great stony deserts of the interior. On 
this ancient land-surface are found worked stone implements 
of particular types. 

These implements, in their characteristic forms, do not 
bear any close resemblance to such as are in use by the present 
native tribes of Australia. Many of the stone implements 
used by the Australian Aborigines are crude in the extreme, 
and some such have even been hafted ; but, in contiast to 
these, many have been very finely finished. Their polished 
axes, symmetrically chipped spear points, hafted knives, and 
womerah chisels, may distinguish their artefacts as Neolithic 
in type, although representing a stage below that of the 
Neolithic art seen in the prehistoric remains of the latest 
Stone Age in Europe. 

The implements that occur among the gibber stones of 
the tableland are, commonly, of large size and possess certain 
characteristics that are described in this paper. 

It is possible, that the peculiar features of the stony 
deserts of Central Australia, and the nature of the raw 
material available there, may have given rise to the use of 
certain stone implements, in a local way, by tlie present 
native tribes of Australia that was not represented elsewhere 
in the continent. 

Whilst these implements do not show a close resemblance 
to those now, or lately, in use among the Australian 
Aborigines, they aflord numerous analogues with the stone 
implements that were in use by the late Aborigines of 
Tasmania. 

This similarity of workmanship may be taken, so far 
it goes, as presumptive evidence of a relationship as to origin. 
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It seems most probable that the Tasmanians found their way 
to tho extreme south of Australia by way of the mainland, 
before the separation of Tasmania from the larger land mass. 

If the Tasmanians were the true autochthonous inhabi- 
tants of Australia, it is reasonable to suppose that they would 
leave behind them some memorials of their occupation. The 
jonly class of remains that would be likely to survive so long 
a period, since their departure, is that of their stone artefacts, 
and it must be conceded that the conditions that have prevailed 
over the tableland area for an immense period of time must 
have been favourable for the preservation of such remains. 

The considerable age of these human relics is evidenced 
by their highly-coloured cortex, or skin, which the most of 
these implements exhibit; and, also, by the natural glaze 
that has been developed over the surface of the worked stones, 
which, in many cases, has softened the outlines of the scars 
left by the respective flaking and chipping. 
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VIII. DESCRIPTION OF PLATES, 

All figures are rejyi'oduetions fiom phoiri(f)vphs iuheu hij 
the Author. 2(easuremenis hneul. 

Plate XI. 

Photographic view of “gibber’' country (stony desert), with 
a residual “tabletop” seen in the distance. Tak<'n near Macuniba 
Head Station. It was from this ground that the exainplos from 
Hacumha, mentioned in this paper, ^^cre gathered. 

Plate XII. 

Fig- 1. Claw-shaped Implement. Reduced half, Stuart 
Creek. See Type No. 1, p. 211. [Compare ix., p. 321, figs. 33-35.] 

Fig. 2. An Eolithic type of Implement with hollow scraper 
and cutting edge. Natural size. Stuart Creek. See Tvpe No. 8, 
p. 213. 
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Fig. 3. Rostro-carinate Implement. Rather less than 
natural size. Stuart Creek. See Type No. 5, p. 212. 

Fig. 3a. Side view of above showing the rostro-carijial ridge 
and beak in section. 

Plate XIII. 

The figures on this plate illustrate various forms of pointed, 
or “beaked/’ Implements with scraper features. 

Fig. 1. Strongly “beaked” Scraper with uniform large chip- 
pings making an almost circular Implement. Rather under 
natural size. !Macumba. See Type No. 10, p. 213.* [Compare 
I., pi. 2; also xn., (ajy figs. 25-^.] 

Fig. 2. A Tasmanian Pointed Implement introduced for 
comparison. The stone is a thick, dark-red jasper, with white 
blotches and shining lustre. A conchoidal fracture, in one plane, 
forms the under-side, w'hilc the upper has been roughly shaped 
into a subhemispherical outline. A main feature is the develop- 
ment of a prominent point at the distal end, bordered by a 
double scraper, one on either side of the point. On the right-hand 
side, a secondary point ls also developed bordered hy two hollow 
scrapers. The proximal end is thick. The similarity of this 
Implement to many of the tableland forms is self-evident. The 
figure is a trifle under natural size. The specimen was obtained 
in Tasmania hy the writer and is in his possession. 

Fig. 3. A flat Implement worked into points and concave 
(hollow) scrapers. The stone is a very fine-grained Desert Sand- 
stone. The undor-side is formed by a smooth conchoidal curve 
that covers half the surface, the remaining portion being chipped 
to reduce the face^ to a common level. The chief point occurs at 
the distal end with two carefully-chipped concave sci'apei’s on 
either side. If the Implement be revolved through an arc of 
90®, from right to left, aiiother point, bordered by finely-worked 
scrapers, forms a feature similar to the first described. The whole 
edge of the Implement has been ivorked. The upper-surface has 
been chipped, apparently to reduce the thickness. The stone is 
of a reddish colour and has a distinct glaze. Natural size. 
Stuart Creek. 

Fig, 4. A carefully-worked Implement consisting of points, 
claw, and scrapers. The under-side- is formed by a single, convex, 
conchoidal fracture, that was formed by flaking from a previously- 
made, striking platform. At the distal end is a well-shap^ 
point, bordered on either side by concave scrapers. With the 
exception of the proximal end, the whole edge has been worked, 
developing special features, including a “claw” on the left side, 
near the base of the tool. The upper-surface has been shaped, 
mainly, by two concave, smooth fractures. The stone is a very 
fine-grained variety of Desert Sandstone, is highly coloured — 
almost black on the worked edge. Patinal glaze strongly marked. 
It has the appearance of great age. Natural size, Stuart Creek. 

Plate XIV. 

B^ig, 1. A roughly-triangular Pointed Implement, with con- 
cave scrapers of varying sizes. Shows much fine chipping. 
Natural size. Stuart Creek. See Type No, 3, p, 212. 

Fig. 2. An Ovately-shaped Implement with serrated edge, 
probably used for both cutting and scraping. Rather under 
natural size. Stuart Creek. See Type No. 11, p. 214. [Compare 
V., fig. 42; also xn,, (aj^ figs. 12, 14.] 
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Platk XV. 

Fig. 1. Knife and Hollow Scrapers, carefully worked, 
point developed by notch. A little more than natural size. 
Stuart Creek. See Typ® No, 9, p. 213. 

Fig. 2. A combination of Duck-bill and Hollow Scrapers. 
The stone is la light-coloured variety of Desert Sandstone, destitnto 
of desert colouring and patina, the under-side has bet'ii formed 
by striking off a single flake, leaving a flat isurface. r])p('r-side 
shaped by numerous chippings directed from a etmiral ridge. 
Edge very finely worked to a symmetrical outline. This is a 
spatulate form of scraper which occurs as a Tasmanian type and 
is represented in prehistoric stone implements in many ])artH of 
the world. The specimen has a more modern ap]>earanee than 
most of the tableland forms. A little more than natural size. 
Stuart Creek. [Compare xii., (a), fig. 23. For pygmy exam])les 
see I., pi. 1,] 

» Plate XVI. 


Lozenge-shaped Implement formed by the removal of a few 
large flakes, and finished off by very fine chippings on the edge. 
A notch has converted the remote angle into a well-defined ])oint. 
Natural size. Maoumba. See Type No. 4, p. 212. 


pL.i^TB XVII. 

A Hand Chopper formed by utilizing a thinnish shell that 
exfoliated from a block of Desert Sandstone. The cxitting edge is 
limited to one side. A slight notch at the remote angle has 
developed a low point. About three -foxirths natural size. 
Maeumba. See Type No. 13, p. 214. 


Plate XVIII. 

A roughly-shaped Knife with cutting edges on two sides. 
Chipped edge mostly on dorsal surface, but, in places, is improved 


by cmi._ 
subtly" e] 
[Compare 
lanceJ^’] 


on the under-side. Highly coloured and glazed. 
Stuart Creek. See Type No. 2, p. 212. 
p. 13, fig. 6, figured as a ‘^Levallois iionite ihi 


Plate XIX. 

Roughly- executed Hand Choppei* with cortical surfacos on 
both sides. The chipping done to produce a cutting edge is 
unusually large and has been carried out, alternately, on the 
upper- and lower-surfaces so as to produce a wavy emtting edge, 
which was evidently intentional. About three-fourths natural 
size, Maeumba. See Type No,. 14, p. 214. [Compare v., fig. »31.] 


Plate XX. 


An Implement of the coup de poinq; or “boucherd’ t^vpe, 
with a flat ventral side instead of being biconvex. The proximal 
end retains the cortical surface of the above, and is well formed 
for gripping by the hand. Rather more than three-fourths natural 
size. Maeumba. See Type No. 15, p. 215. [Compare xxvn., 
pi. 11, figs. 7a, 7b.] 

Plate XXI. 


A Hand Chopper that bears a certain resemblance to the 
Australian '^tomahawk,’’ but has been worked from a fragment 
of Desert Sandstone. The cutting edge (the upper part in the 
figure) is bevdied on both sides and is almost smooth, as though 
having been ground. If it be a ground Implement its relation- 
ship to the Australian tomahawk is self-evident. Slightly enlarged. 
Stuart Creek. See Type No. 16, p. 215. 
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Onchocerciasis of Queensland Cattle. 

By Pbopessoe T. Harvey Johnston, M.A., D.Sc., 
University, Brisbane. 

(Communicated by Professor Cleland, M.D.) 

[Read October 13, 1921.] 

In the present paper no less than three distinct species 
of Onchocerca are recorded as parasites of the connective 
tissues of Queensland cattle, 0. gibsoni, Cleland and 

Johnston; O, gutturosa, Neumann; and 0, Henalisy Stiles. 
A reference is also made to 0. fascmta, Railliet and Henry, 
which infests camels. 

Onchocerca gutturosa, Neumann, 1910. 

Figs. 3, 4, 7, 9, 10, 13, 16, 18, 19, 20, 25. 

In a recent paper (Johnston and Bancroft, 1920a, p. 40) 
it was pointed out that, in addition to the well-known 
nodule-producing worm, Onchocerca gihsom, a second species 
of the genus was to be met with in cattle in Queensland and 
New South Wales. It was provisionally identified as 0. 
hovis, but shortly afterwards (J. and B., 1920b), in a sum- 
mary of that paper, it was definitely labelled as belonging 
to Piettre’s species. 

In Australian cattle the parasite is to be found in the 
neck ligament between the first and fifth dorsal vertebrae; 
also at the level of the trochanter between the ends of the 
tendons which are attached in that region. The tendons 
at the stifle joint are also at times infected. Tliough a 
fibrosis is set up as a result of the presence of the parasite, 
yet the lesions are usually not extensive and do not assume 
the nodular form, so typical of 0. gibsom and 0. indica. 
The worms occur more or less tangled lying in a fibrous 
tunnel, and considerable lengths of the female may be ex- 
tracted from the surrounding fibrosed tissue before breaking 
takes place. Males lie loosely coiled or tangled in spaces 
adjacent to the females, or at a little distance, and can 
readily be obtained entire. Disintegrating worms under- 
going calcification may be met with. 

The writer has been informed that the parasite may be 
found in a very large percentage of cattle slaughtered at the 
Abattoirs in Brisbane and Rockhampton, so that it is, 
probably, very widely distributed in Queensland. It 
occurs, not uncommonly, in cattle slaughtered in Sydney. 
Mr. N. T. Brown, to whom I am indebt^ for specimens and 
information, informed me that he had not observed it in 
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<"attle killed in tlie Melbourne Abattoirs. Piettre (1912) 
recorded tlie presence of 0. hovis in 26 out of 30 cattle 
examined in France, and in tlie cervical region of 65 per 
cent, to 70 per cent, of Argentine animals and of 90 ner 
cent, of Uruguayan cattle killed at the meat preserving works 
in those two countries (Piettre, 1916; Joan, 1917'). Emery 
(in ITeumann, 1910, p. 270) reported that 0. f/uftitrosa was 
to be found in the connective tissue of the neck lisfament, 
principally on the inner face, and especially at the level of 
the second and third dorsal vertebrae in Algeria and Tunis, 
where, he states, nearly all adult hovines harbour the 
parasite. It is worthy of note that Piettre (1912) failed to 
find 0. hovis in the cervical ligament of French cattle, 
though he recorded it from the stifle joint and from the 
tibio-tarsal ligament. 

We have not been able to determine the length of the 
female worm. Joan (1917, p 448) gives it as being over 
60 centimetres in Argentine specimens. Piettre found that 
in French specimens the total length of fragments exceeded 
26 cm., while in Argentine worms (1916) it was about 70 cm. 

Males (from Queensland cattle) measured from 24 to 
33 mm. in length. Piettre gives 40 to 50 mm. in the case of 
French material. T. Joan mentioned that one of the males 
studied by her measured 57'5 mm. 

Description of Female. 

Figs. 3, 7, 9, 16, 18, 19, 25. 

The female body tapers gradually towards the anterior 
end, but rather abruptly at the posterior extremity. 

Tlie head end (figs. 3, 16) is gently rounded in front 
and, at least in some specimens, appears to possess a few minute 
papillae. Tlie cuticle is smooth as far back as the region of 
the termination of the long oesophagus. Tlie width of the 
body in front of the nerve ring is from *05 to *06 mm. In 
the region of the latter there is a dilatation, so that the body 
measures *07 to *075 mm. in diameter. Behind this it nar- 
rows slightly to become again somewhat dilated at the level 
of the vagina, where the body diameter reaches *070 to 
*085 mm. The first (cervical) dilatation is situated at from 

Figs. 1 to 3, heads of females. 1, 0. (jihsonL 2, 0. Uenalis. 
3, 0. gutturosa. 4 to 6, heads of males. 4, 0. guttwosa, 5, 
0. gibsoni, 6, 0. lienalis. 7 and 8, female tails. 7^ 0* 

Tosa. 8, 0. Uenailis (ridges only roughly and partly indicated). 
9, part of 0. guUurosa, showing female aperture, a, anus; 
pj papilla; v, vagina. Figs. 1 to 8, drawn to the scale indicated; 
9, drawn about four times that scale. 
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'20 to *25 mm* from tlm anterior end, while the second, 
that in the vaginal region, occurs at *50 to *60 mm. from 
the mouth. At ‘15 mm. from the anterior end, in the 
region of the termination of the oesophagus, the body diameter 
is ‘08 mm. 

The posterior extremity (fig. 7) is strongly ringed to the 
tip. Tlie anus lies at about *22 mm. from the termination 
of the worm, the body width there being about 0‘8 mm. 
Immediately in front of it the diameter is about ‘1 mm. 
Behind the anus the body gradually tapers to end in a 
bluntly rounded tip with a diameter of about *05 to *06 mm. 
The end of the tail possesses a tiny rounded projection at its 
termination and there is a pair of very minute papillae situ- 
ated rather on the ventral aspect in front of it. Joan 
detected one pair in Argentine specimens, and Neumann 
figured a pair in the Algerian species. 

The body, except in the anterior region, is marked by 
well-developed spiral cuticular ridges, which vary in their 
prominence and closeness of arrangement according to the 
body region (figs. 18, 19). They are generally fiom 4 to 6 
micra in height, but vary in width from 6 to 15 micra. 
Tire distances between the spirals increase with the body 
diameter. Thus, where the latter is about *110 mm. the 
ridges are about 20 /x apart; when *115 to *120 mm., they are 
25 to 35 fi apart (figs. 19, 26) ; *130 mm., 30 to 45 jjl apart; 
‘230 to *250 mm., about 60 to 80 fi apart (fig. 25); when 
*280 mm. (the maximum diameter of the female worm), the 
ridges are from 95 to about 120 /x distant (occasionally as 
much as 140 p) from each other (fig. 18). At 3*5 mm. from 
the posterior extremity, the body diameter is *26 mm. and 
the low ridges are *07 mm. apart ; at one millimetre from the 
tip tlie measurements are *13 and *03 respectively; and at 
*5 mm. they are *12 and *01 respectively. Tlie ratio of the 
distance between ridges on the mid-body to the diameter 
of the mid-body is from ‘33 to *43. 

The ridges have a slight wavy outline owing to the pre- 
sence of tiny prominences on them and, at first sight, seem 
to 1^ arranged in a simple spiral, but they are at least on a 
great part of the body, apparently along the lateral lines 
(figs. 18, 19), interrupted in a manner somewhat like that 

Figs. 10 to 12, tail ends of raalee. 10, 0. gutfurosa. 11, 0. 
Ihnalu. 12, 0, gihsoni, 13 to 15, heads of males. 13, 0. gutter- 
ro$a. 14, 0. licnalis. 15, 0. gihson^L 16 and 17, heads of females, 
16, 0. guiim'osa. 17, 0. lienalis. 18 and 19, parts of body of 
female 0. gutturom, 18, body width, ‘270 mm. 19, body width, 
*1^ mm. 20, small spicule of 0. gwtimosa. 21, scale to which 
figs. 10 to 17, 19, 20 were drawn. 22, scale for fig. 18. 
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figured (probably diagrammatically) by Joan for O. hovis 
(Argentine material), and exactly like that indicated by 
Neumann (1910, p. 276) for 0. gutturosa. The arrangement 
of the ridges varies, then, according to the position from 
which they are viewed. 



fir 





Figs. 23 to 27, vie^s of sklo of females (optical section) to 
show thickness of cuticle, height ot ridges, striae, etc. ; all figs, 
drawn to scale indicated in fig. 28. 23, 0. fosciata ((liniiieier oi 
body at place figured, ‘J1 mm.). 24, 0. (fWsoni (*50 mm.). 25, 

0. giifturosa (230 mm.). 26, 0. oytfiirosa (120 mm.). 27, 0. 

Uenalls (*20 inm.); r, ridges. 
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The outer layer of the cuticle on the greater part of the 
female worm measures about 10 /x in thickness between the 
ridges. The underlying region is about 20 ^ thick and is 
subdivided between each pair of ridges, usually into three 
(occasionally four) ring-like segments and there is one below 
each ridge (figs. 25, 26). From the apex of one ridge to 
that of the next one there are, then, three complete and two 
half rings of the under-cuticle, just as figured by Neumann. 
Thus there appear four striae between the ridges. Joan (p. 
447) figures eight such secondary annulations and nine striae 
as occurring between the main ones, the latter being 127 p, 
apart and the former 15*5 /x. In our specimens the secondary 
rings measured from 7 to 10 p (the main rings, i»e., those 
below the ridges, being rather wider than those intervening), 
when the ridges were 45 p apart; and about 20 p in width 
when the summits of the ridges were 95 p distant from each 
other. 

The mouth is immediately followed by the long tubular 
oesophagus, about 1*52 mm. long and measuring from 12 to 
18 p in diameter in front of the nerve-ring and 22 to 25 p 
behind it. Surrounding the anterior end of the oesophagus 
there is a mass of cells which appear to be glandular The 
intestine does not call for comment. 

As already stated, the position of the nerve-ring corre- 
sponds with the anterior dilatation of the body and lies at 
about 220 to 240 p from the mouth. Tlie excretory pore 
appears to be situated in this region. The thick-walled 
vagina opens at the level of the second dilatation, about 
*50 to *57 mm. from the anterior extremity of the worm 
(fig. 9). Uterine eggs, containing fully-developed larvae, have 
very thin shells and measure 32 to 37 p in their major diameter 
and 23 to 30 p in their minor axis. Larvae found free in 
the uteri have a length of about *20 mm and a breadth of 
5 p, the anterior end being bluntly rounded and the posterior 
pointed. 

ion of the 
Figs. 4, 10, 13, 20. 

The male worm maintains a compai*atively even diameter 
throxighout, being *05 to *06 mm. in front of the nerve-ring 
which lies at *18 to *20 mm. from the anterior end, gradually 
widening to *08 to *09 mm., and maintaining the latter 
breadth until near the posterior extremity. At the level of 
the anus the diameter is *04 mm., the worm gradually taper- 
ing to the tip. The anterior dilatation in the* vicinity of 
the nerve-ring is very slight, the diameter of tlie parasite 
there being about *065 mm. The second dilatation of the 
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female is not represented. A few tiny papillae appear to be 
present at a little distance behind the mouth. Cuticular 
ornamentation is hardly recognizable even under the oil 
immersion. Tlie cuticle is very delicate, measuring about 
2*5 to 3 /X in thickness. 

The anterior end (figs. 4, 13) resembles that of the fonale, 
as also does the oesophagus, which has a similar diameter 
(10 to 12 /x), but the length is ’82 to Tl mm. The anus 
lies at *075 to *085 mm. from the tip of the spirally coiled tail. 

The male papillary arraugenient is usually as follows 
(fig. 10) ; four pair of perianal, of which the third pair are 
o-ften rather smaller than the others; a post anal group of 
two, consisting of a smaller anterior papilla, lying just in 
front of, or beside, a larger one ; and a caudal group composed 
of a prominent double one formed by the fusion of the pair 

one from each side), and there may, at times, be recog- 
nized a very small papilla on each side in front of it. The 
alae are rather narrow. 

The longer spicule has an obliquely pointed end and 
measures from T80 to *255 /x in length, the breadth being 
5 to 7 fi, while the shorter spicule is a thicker organ termin- 
ating in an enlarged rounded extremity. The shorter 
measui^es *060 to ‘08^0 mm. (generally about *070) iu length 
and 7 to 10 /X in maximum breadth (excluding the anterior 
expanded rim-like portion), its form tapering posteriorly so 
that the width is about 3 /x just in front of the widened 
extremity, which is about 5 |tx across and 10 /x long (fig. 20). 

If the information relating to this Australian species 
and 0. gutturom from ITorthem Africa, contained in the 
accompanying tables be compared, it will be noticed in regard 
to the males, that practically all the measurements agree 
except the lengths of the greater spicule, Neumann's maxi- 
mum being longer than our maximum. In the case of tiie 
females the agreement is practically complete, the only 
marked differences being in regard to the diameters of the 
^ophagus and the cervical dilatation, these being of minor 
importance. It seems best to regard the Australian para- 
sites as 0. gutturom, including under its synonymy 0. hotn'ft, 
Johnston and Bancroft, 1920 (uec Piettre, 1912), A speci- 
men collected from an ox in Sydney Abattoirs and pla(*ed 
at our disposal through the kindness of Dr. E. W, Ferguson, 
Health Department, Sydney, was found to be specifically 
identical with the Queensland material. 

The iinformation available to the writer regarding 0. 
hems, Piettre, from French cattle is not sufficient to allow 
him to compare it with 0. gutturom. The site of infection 
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varies, the latter being especially common in the neck liga- 
ments, whereas the former is reported by Piettre as not 
invading that region. ‘ Neumann makes no reference to the 
presence of his species in any otlier location, but there is 
no evidence that it was looked for elsewhere. Piettre recorded 
0. hovis as occurring in the femora-tibial (stifle) joint of 
French cattle. Tlie male of 0. hovis is much longer and the 
female probably much shorter than those of 0. gutturosa. 
The lengths of the male spicules, in the former, correspond 
with those of Australian specimens, but are less than those 
given by Neumann for 0. gutturosa. In our earlier account 
it was mentioned that the female parasites were very like 
those of the Algerian species, but that the dimensions of the 
male spicules agreed with those of Piettre’s species, hence 
our earlier determination. It must be left for some other 
investigator to determine whether Piettre’s and Neumann's 
species are distinct, 

Tlie brief account (Joan, 1917) available regarding the 
South American parasite allows one to note certain differ- 
ences from the Australian species. The males in the former 
are much longer and the papillae are said to be differently 
arranged, but in view of the difficulty sometimes experienced 
in detecting them, especially when the tail is closely rolled 
up, and in view of the variations in position (especially 
asymmetrical development) known to occur in the genus 
Onchocerca^ further examination might reveal additional 
papillae. The South American female worms are recorded 
as being much longer than the French 0. hovis ^ but agree 
more nearly with Neumann's account. Tlie maximum 
diameter of the body and also the distance between the spirals 
are given as being about twice as great as in Algerian and 
Australian specimens. Besides, there are figured from six 
to nine striae between the ridges, whereas in the other cases 
there are from three to five. Tlie egg is distinctly larger in 
both diameters, though not as large as given by Piettre for 
those of the French species. 

It seems likely that the South American parasite is 
not O. hovis, but the available description does not allow one 
to synonymise it with 0, gutturosa. The lesions and site of 
infection are similar to those of the Australian worm, as also are 
those bnefly described by Ransom (1920, 1921), who reported 
that an Onchocerca occurred commonly in cattle slaughtered 
in Chicago. Whether the latter is 0, gutturosa or the South 
American species has not been settled, though Piettre recorded 
as 0. hovis parasites collected from frozen beef from 
Madagascar, Canada, and the United States. t 
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Onchocerca lienalis, Stiles, 1892. 

Figs. 2, 6, 8, 11, 14, 17, 27. 

lu the former account (Johnstom and Bancroft, 1920) 
mention was made that “0. hovis^^ was to be met with in 
Queensland cattle in the gastro-splenic ligament, and it was 
suggested that the species was probably identical with 
Piettre's. Recent examination shows them to be quite 
distinct. 

0. lienalis is extremely common in cattle in this State, 
especially in dairying districts in the south-eastern portion of 
it. It has been stated to me that nearly 100 per cent, of 
cows and bulls and perhaps 50 per cent, of oxen slaughtered 
are found to harbour this parasite whose presence in Aus- 
tralia had not previously been noted. In the Rockhampton 
district the worm is very common, but apparently less so 
than in the south-eastern part of the State. Mr. N. V. Brown 
has informed me that it is commonly met with in cattle in 
New South Wales. 

The female nematode is readily overlooked owing to its 
location in the connective tissue, between the stomach and 
the spleen, especially adjacent to the latter, where the tunnel 
enclosing the parasite, if noticed, would easily be mistaken 
for an empty blood-vessel. The organism lives in a very 
delicate worm-like fibrous tunnel in the connective tissue, 
this tunnel showing no tendency to become thickened except 
occasionally at the tail end of the worm. There is then 
comparatively little fibrosis and no typical nodule formation 
as the parasite does not roll itself up in the tissues, except 
sometimes at the extreme posterior end, where coiling may 
occur and a slight local thickening of the tissue become 
noticeable. A female specimen, measured in situ, reached 
316 mm., while another (also in sifiO, whose extreme anterior 
end was missing, was 425 mm. long, its estimated length 
being 460 mm. Usually only two or three worms seem to 
occur in each host. Though every female examined (from 
about 25 different hosts) contained uterine larvae, in only 
one case was a male obtained. 

As the worm has never been described, it seems advisable 
to place on record some data regarding it. Stiles named it 
Filaria lienalis^ in 1892, from cattle in United States of 
America, but the description was lost during transit. In 
1894 he referred to tire parasite as f^^iroftera reticulata* 
Both Leiper and Gedoelst, in 1911, placed it under Oncho- 
cerca* 

Description of the Female, 

The anterior end of the female is extremely delicate 
(figs! 6, 17) and it is a matter of chance whether one succeeds 
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in obtaining tlie bead. As only one such specimen was col- 
lected, the measurements az‘e necessarily based on it and 
do not indicate any range of variation. The head end is 
bluntly rounded, and almost at once assumes a diameter of 
*03 mm., reaching *04 at the level of the nerve-ring (*16 mm. 
from the mouth). The increase in diameter is so gradual 
that at 40 mm. from the mouth it is only *05 mm. Ultim- 
ately the width reaches a maximum of *18 to *20 mm. 
Towards the posterior end it tapers to about *16 mm. (at 
'6 mm. from the tip), then rather more quickly towards the 
tail (fig. 8). At the level of the anus (which lies at *13 mm. 
from the tip) the diameter is *065 mm. Tlie extremity is 
bluntly rounded and possesses a pair of very minute papillae. 
In situ the tail end is sometimes found spirally rolled and 
lying in a little gland-like mass of fatty and fibrous tissue, 
but often occurs lying in line with the preceding part of the 
body 

The ridges in this species are irregulaily wavy and 
extremely low, their greatest height being under two micra 
(fig. 27). In the mid-region of the worm they are fairly 
regularly situated at *030 to *040 mm. apart. In the tail 
region they are very low and close. At *6 mm. from its 
tip they measured *015 to *017 mm. apart (body width 
*16 mm.). Between two adjacent ridges there are two striae 
and, sometimes, these latter are sufficiently pionounced to 
make it difficult to distinguish them from the low ridges, 
and then that portion of the worm seems to be minutely 
corrugated. The ratio of the distance between adjacent 
ridges on the mid-body, to the mid-body diameter, is only 
*2 as against *33 to *4 in the case of 0. gutturosa, and about 
*08 to *10 in 0. gihso7ii, where they are especially close. 

The oesophagus is *75 mm. long, its diameter increasing 
from *015 to *02 mm. as it proceeds posteriorly. The vagina 
lies at *48 mm. from the anterior extremity. 

Description of the Male. 

The male is a very delicate organism, apparently in- 
habiting serous spaces in the connective tissues, not sur- 
rounded by a tunnel — in this respect resembling the male of 
0. gutturosa. Tlie only specimen obtained — a broken one — 
measures 23*8 mm, in length and possesses an even diameter 
(*05 mm.) for nearly the whole of its length; narrowing 
gradually to the spirally-wound tail, the width at the cloaca 
being *03 mm. it is worthy of note that the head end has, 
practically, the same dimension as that of the female. 

The head (figs. 6, 14) is rounded and bears at least two, 
probably four, tiny ’ papillae. Lips are not recognizable. 
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T1i€ annulations, tliough very minute and closely arranged, 
are readily visible under tlie high power. The cloaca lies 
at ‘06 mm. from the tip of the tail. The nerve-ring is situ- 
ated at *13 from the mouth. The oesophagus has a width of 
•018 mm., increasing to- ‘025 mm. 

Tlie alae are very narrow. There are four pair of peri- 
anal papillae, the first, second, and fourth pairs being large, 
the third quite small and situated rather inwai'dly from the 
remainder. The postanal pair are very prominent and there 
seems to be a tiny pair inwardly from, and just behind, them. 
There is a pair of large caudal papillae, very close together. 
Tlie spicules are of the usual Onchocerca form, measuring 
•240 and *057 mm. in length, and *006 and ‘009 mm. in width, 
respectively (fig. 11). 

Ransom (1920, 1921) sated that 0. hen-alis is common and 
widely distributed in the United States. It appears to be 
a parasite of no economic importance. 

Onchocerca gibsoni, Cleland and Johnston, 1910. 

Figs. 1, 5, 12, 15, 24. 

The common worm-nodule producer 0. gih^oni, occurring 
in cattle in Queensland, New South Wales, and the Northern 
Territory, has been described so often that there is little need 
to do more than call attention to a few points in structure 
in order that they may be compared with similar parts in 
the other two cattle-frequenting species under review. Most 
of these particulars are referred to in the accompanying 
tables. 

0. gibsoni (female) is a much stouter parasite than the 
other two and its spiral ridges are much more pronounced, 
being considerably liigher and with better developed promin- 
ences along the course of the spirals. The male of 0, 
gibsom is also a rather larger parasite, its" minimum equalling 
the maximum of O. guttiorosa, and its cuticle is distinctly 
ornamented, ridges being indicated even on the tail. 

Tlie ridges in the female were found to be usually situ- 
ated at from *05 to *08 mm. apart in the mid-body where the 
diameter was about *45 mm. The maximum height was from 
12 to 15 micra. Between adjacent ridges there could be 
seen, in favourable preparations, two fairly well-marked 
striae, 25 to 30 micra apart (fig. 24). 

The nerve-ring in the female figured lies at *12 to 
*15 mm., and the vagina at '7 mm. from the anterior end. 
Both of these organs vary somewhat in regard to their posi- 
tions in relation to the anterior end. 
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As already pointed out by Dr. Sweet, the male may 
possess a large papilla situated well in front of tlie cloaca. 
In a favourable preparation, generously placed at my disposal 
by Dr. Ferguson, sucli a preanal pair is followed by tliree 
perianal pairs, a well-marked postanal, and^ a caudal group 
of tliree pairs — one being a large precaudal pair, followed 
by two smaller pairs, close to the tip of the tail — making a 
total of eight pairs. 

The amount of fibrosis of the surrounding connective 
tissues of the host seems to be related to the development of 
ridges on the parasite, there being extremely little fibrosis 
surrounding 0. lienali^^ whose ridges are very low; a greater 
amount surrounds 0. f/ufturosn, and, at times, there may 
be a slight indication of nodule formation, while the strongly 
corrugated forms, like 0. r^ihsoni^ 0. hidica, 0. fasciata, and 
(). give rise to a well-marked nodule formation. 

Onchocerca fasciata, Railliet and Henry, 1910. 

Fig. 23. 

Attention was drawn by Dr. Cleland and the author, 
in 1910, to the presence of a worm nodule-producing Oncho- 
cerca (identified as being perhaps 0. r/ihsoni) in camels im- 
ported from India into Western Australia. In the same 
year Railliet and Henry (C.R. Soc. Biol., 68, 1910, p. 250) 
gave the species the above name, describing it as follows: — 
Female alone known from fragments without extremities; 
thickness, 400 to 475 micra; cuticle with slightly undulating 
ridg-es, repeated at every two or three striae ; from a sub- 
cutaneous nodule from the head of a dromedary, Punjab. 
[The host was incorrectly listed by Dr. Sweet (1915, p. 31) 
as (^umelus h<tctria'iHis,'\ 

In our original account (1910, pp. 177, 178, 189) we 
mentioned that the anterior end and body fragments of the 
female specimens, examined by us, showed similar characters 
and measurements to those of 0. gibnonly and that the vulva 
was similarly placed. 

A re-examination of some fragments, collected by Prof. 
Cleland from Western Australia, and now in the writer^s 
collection, shows that the maximum body diameter is from 
*40 to *45 mm., and that the irregularly sinuoixs and knobbed 
ridgefe are from *07 to *09 mm. apart (fig. 23). Between the 
ridges are two to four, usually three, striae. The ridges are 
from 7 to 9 micra in height on the mid-body. Tlie larval 
measurements resemble those of 0, gihsoni, viz., length *18 
to *20 mm., and breadth *003 mm. 
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Table showing compabative datj 
The figures in parentheses are based on measurement 
(relating to 0. gihsonij are taken from Br. Swe 

Females. 

^ 0. gutturosa, 0 



Australia, | 

Length of female 

? 1 

Diameter *15 mm. from anterior end 

•08 ' 

Diameter just in front of vulva 

•a7-*085 

Diameter of mid-body 

■2,50--280 

Diameter at level of anus 

•08--10 

Diameter of cervical dilatation 

•07--075 

Nerve-ring from anterior end 

*22-*24 

Oesophagus, length 

l-o2 

Oesophagus, diameter 

■012--018 

Vulva from anterior end 

•o5-‘60 

Anus from posterior end 

Cuticle thickness 

•22 

•030 

Disl^nce between spiral ridges on mid-body 

•095-*120 

E>atio of distance between adjacent ridges on 
mid-body to maximum diameter of mid-body 

•33-*43 

Number of striae between ridges 

4 

Height of ridges on mid-body 

•004--006 

Egg (with larva), length 

•032--037 

Egg (with larva), breadth 

•023--030 

Free larva, length 

•20 

Free larva, breadth 

•005 . 



f 

0. gutiurosaf 
Australia. 

Length of male 

24-33 

Diameter *15 mm. from anterior end 

•05--06 

Diameter *5 mm. from anterior end 

•05--06 

Diameter of mid-body 

•08--09 

Diameter of level of cloaca 

•()3--()4 

Diameter cervical dilatation 

*0(>5 

Nerve-ring from anterior end 

*18-22 

Oesophagus, length 

1*1 

Oesophagus, diameter 

•010--020 

Cloaca from posterior end 

•075--085 

Long spicule, length 

•180--2o5 

Short spicule, length 

*()60--()8a 

Long spicule, diameter 

•0{)r)-(K)7^ 

Short spicule, diameter 

*()07.t010 

Transverse ridges apart 

•0015 

Papillae (adanal, postanal, caudal) 

4, 2, 1 or 2 


(I) In our original short account (Agric. Gaz., N.S. ^ 




245 


i EEI^Tl^ JQ OnCHOCEBCA, SPP. SiZBS IN MILLI 3IETKES. ‘ 
s ODl>aaneQ ‘from tlie authors’ drawings (Joan, Piottre), while those in bra 
ct s paper ( 1915 ^ pp, 44 ^ 4 $)^ compiled from the work of various authors 


fra nee 
’iettro). 

m+ 


:)48--053 

230-‘265 

•1)055 


K bovis, 
France 
Piettre). 


()sr>-{)95 


7:>0--800 


•18O.-210 

•l)65--075 


• 0 a }-‘006 

4 , 1 , 2 


Females. 


0. hovis, 
Argentine 
(Joan and 
Piettre), 

0. giitturosaj 
N. Africa. 

0. lienalis, 
Queensland. 

0. gihsoni. 

600-H-700-h 

550+ 

~3r6-(460‘?~ 

[52^1403]“ 

(•06) 

(•072)--081 

•04 

[•049]--13 

(•10) 

(*09) 

•04 

[•106--207] 

•508 

•30 

•18--20 

[-37-5] 

(-170) 

(*07) 

•065 

[•175-245] 

1 (-030) 

•09--10 

Absent 

Absent 

(-27) 

(•28) 

•16 

[•102--188] 

1*262 

1-15 

•75-1-1 

[•52-1-42] 

(-004) 

(•036) 

•015--02 

[•{)17--052] 

<-60) 

•55 

•43--48 

[•33-1-1381 

(•30) 

■20 

•13 

[-17O--402] 

(-023) 

•035--047 

•020 

[•007--01] 

•209 

•090--110 

•040 

•05--O8 

(•24) 

(-33-37) 

•2 

-11-13 

(6-9) 

3-5 

2 

2 


(-006) 

•002 

•012--015 

•038--042 

-035-045 

•038--040 

[-04-0451 

•031--035 

•028--035 

•028--030 

[•03--0391 


-170-195 

•240 

[•22--35] 


‘004 

•004 

[•003-'004] 


0. bovis, 
Argentine 
(Joan). 


(* 01 ) 

(•057) 

•216 

•078 

(?*005) 

(P-005) 


vles. 


(3 inte3ct),0,2 


il^Talefe, 191D> 
rpographica} 




0. gutfurosa, 

0. lie nails ^ 

N. Africa. 

Queensland. 

28-3-33-8 

23-8 

•05 

•35 (P-036) 

•05 

-09--105 

•052 

0*58 

•03 

•08 

Absent 

(•35) 

■13 

■Qr, 

•90 

•018--025 

•060 

*22t>""29»5 

•240 

•OT.VOfiS 

•057 

(•01) 

•006 

(•016) 

•009 

•0015--0018 

•002 

4, 2, 1 

4, 1 (?2), 1 


0. o'lhsoni. 


[33-55] 


•038.[-066] 

•061-E-0851 

•12-[‘196] 

[•035--0o6] 

Absent 

[•14.-201 


[-484-07] 

;-015--07] 


r048--087] 
[-140-220] 
[-063-‘094] (1) 
[•005--014] 
_[-005--008l 
f-0045--006] 
4, 1, 2 (3) 


I 


e shorter spicule was reported to be *047 mm. in length, 
ror for ‘074 mm. 


i,ck:e±s. 


O. fasciata. 


? 


*40--4r7o 


-OI 2 --OI 0 

•OT-OQ 

“lO 

2-4 (3> 
(•C)06--009> 


-18-.-23 

•003 


O. fasciatct. 


IVXtale Tio-t yet 
l?:no^VI^ 


Tills 
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boeuf. Rev. Veterinaire, May, 1910, pp. 270-8. 
Reprinted (translation) in Jour. Trop. Vet, Sci., 
6, 1911, pp. 101-5. 

1912 — Piettre, M. Sur un nematode des tissus fxbreux chez 
le bouef. C.R. Acad. Sci. Paris, 154, 1921, pp, 
620-3. He also published an article under the 
same title in (3) Jour. Hyg. de la Viande et du 
Lait, 1912, pp. 473, 537 (552, figs. 1-9, in Stiles 
and HassalPs Index Med. Vet. Zool. Nemat., 
p. 615). Stiles and Hassall also give other refer- 
ences in this year (1912), viz,, pp* 380-2, 780, 
781, 868. 


( 2 ) Publications so marked were not available. 
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1916 — Piettre, M. L’oncliocercose bovine dans I'Amerique 
du Sud. <2) Med. Vet. 92, July, 1916; also 
in (2) Bull. Soc. Centr. Med. Vet. 70, 1916. This 
paper was abstracted by Liautard in Jour. Amer. 
Vet. Assoc. 50 (n.s, 3), (3) Dec., 1916, p. 386, 
under title Bovine Onchocercosis in South 
America. 

1916b — Piettre, M. Paper published in ^2) Be vista Med. 

Vet. del. Uruguay, 1, May, 1916, p. 103; referred 
to in Bull. 2, Instit. Sci. and Industry, Common- 
wealth Govt., 1917, p. 18. 

1917a — Piettre, M. Bovine Onchocerciasis in South America. 

Bull. 2, Instit. Sci. and Industry, Commonwealth 
Govt., 1917, p. 18. A translation of Piettre, 
1916. 

1917b — Piettre, M. De la oncocercosis bovina en la 
Argentina. <2 )Bo 1. Ministerio de Agricult, de la 
nacion. Buenos Aires, 21 (1), 1917, pp. 35-41, 
pi. 1 and 2. 

1920 — Ransom, B. H. The occurrence of Onchocerca in cattle 

in the United States. Jour. Parasitol. 7 (2), 
Dec., 1920, p. 98, 

1921 — Ransom, B. H. Relation of Insects to the Parasitic 

Worms of Vertebrates. Sanitary Entomology, 
chap. 5 (Badger, Boston), p 77 (Oncocerca). 

1915 — Sweet, G. Investigations into the occurrence of 
Onchocerciasis in Cattle, etc., in countries other 
than Australia. Bull. Dept. Trade and Customs, 
Commonwealth Australia, 1915, 53 pp. and 12 
figs. ; also in P.R.S. Viet., 28 (1), 1915, pp. 1-51, 
pis. 1 to 5. Abstract in Bull. 2, Commonwealth 
Instit. Science and Industry, 1917, pp. 16, 17. 
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Notes on the Geology of the moorlands (South 

AUSTRALIA) BROWN COAL DEPOSITS. 

By A. C. Bkoughton. 

[Bead October 13, 1921. J 

Carbonaceous shales and lignitic material were located 
in a well sunk by Mr. Turner in the Hundred of Sherlock, 
about the year 1907, situated about 100 yards east from 
the Hundred of Seymour and 2,500 yards south from the 
Hundred of Hooper. 

Several attempts were made to determine the extent of 
the formation, and investigations were carried out with a 
view to its utilization. It was not until the early part of 
1920 that systematic and extensive work was undertaken 
to thoroughly test the locality. This is now being done by 
a private company — the Tailem Bend and Murray Coal 
Company — as well as by the South Australian Government. 
The results are made the subject of the present notes. 

The area is being tested by bores every 300 yards, and 
where results justify every 150 yards, or closer. By this 
means very complete geological sections may be obtained. 
In the case of the company's bores, cores were collected every 
few inches from the surface to bed rock. The South Aus- 
tralian Department of Mines has a calyx drill working on 
this area, and the cores obtained by this drill are analysed 
by the Department. To date (September 18, 1921) the com- 
pany has sunk 73 bores and the South Australian 
Government 20. 

The following four particular bores will indicate the 
method of tabulating the records. Tlie first three, Le,, 
Bores A, B, and C, were sunk by the company. The fourth, 
D, shows how the coal is analysed, as the figures have been 
made available by the Soutlx Australian Department of 
Mines. The analyses were made by Mr. W. S. Chapman, 
of the School of Mines and Industries: — 


Thickness. 

Depth 

from 

Bork a. 

Ft. 

Surface. 

Ft. 

Surface sand 

3 

S 

Travertine limestone 

2 

5 

Pale-green and dull yellow-brown sand ... 

3 

8 

Hard compact limestone 

4 

12 

Pale-green clay, inclined to be arenaceous 

li 

134 

Dull-yellow arenaceous clay, pale-green 
clay, yellow sandstone 


16 
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Bore A. 


Thickne&s, 


Light-brown and yellow arenaceous clay 3 
Dull-greenish sands, marine shells, sharks’ 
teeth in this zone ... ... ... ... 3 

Pale-yellow and grey and a little greenish 
arenaceous clay ... ... ... ... 8 

Light-brown, grey, yellow, and greenish- 
yellow arenaceous clay with nodular 
ironstone, passing into carbonaceous 
shales of a chocolate colour at bottom 41 
Brick-red and light-brown clay, yellow 
and grey arenaceous clay ... ... i 

Dark-grey arenaceous clay with reddish- 
brown streaks, light- and dark-yellow 
arenaceous shales, chocolate-coloured 


arenaceous shales ... ... ... 21 

Interbanded dark bluish-grey to chocolate 
and dark-brown arenaceous shales, nodu- 
lar pyrites, black carbonaceous shales .. 17 

Hard compact limestone, marine fossils, 
includes water-worn quartz grains and 

pyrites 3 

Grey to black carbonaceous shales with 
grey arenaceous shale bands ... ... 8 

Coal series with subfossil leaves, wood, 

and resin 33 

White talcose rotten slate, bed rock ... 3 


Bore B. 


Thickness. 

Ft. 


Surface limestone ... ... .. ... 6 

Green and yellow arenaceous clay, appar- 
ently yellow clay with thin seams of 

greenish sand 6 

Small seam of black carbonaceous shale ... 1 

Talcose rotten slate, pink and greyish 
hue, bed rock B2 


Bore C. 


Surface soil 

Travertine limestone 

Greenish sand 

Yellow clay 

Light-^grey and light-brown shales 
Darker carbonaceous shales 
Coal series 

Car^naceous shales 

White talcose material, bed rock 


Thickness. 

Ft. 

... 5 

... 13 

... 6 

4 

... 5 

... 2 
.. 10 , 
... 2 
... 5 


Depth 

from 

Surface. 

Ft. 

19 

22 

30 


34i 

35 


sn 


04i 


57i 

651 

981 

1011 

Depth 

from 

Surface. 

Ft. 

6 


12 

121 

641 

Depth 

from 

Surface. 

Ft. 

5 

18 

24 

28 

33 

35 

45 

47 

52 
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Bore B. 

The following analyses are supplied by the courtesy ot the 
South Australian Department of Mines. Analyses by Mr. W. S. 
Chapman, of the School of Mines and Industries (Government 
number: No. 11 Bore, Moorlands [11 M.]) : — 


No. of 
Sample 

Description- 

Deptli 

from 

Surface. 

^ Analyses as Raised. 

Moisture 
at 1030 0. 
per cent. 

Volatile 
Matter, 
per cent. 

Fixed 
Carbon, 
per cent. 

Ash. 

per 

cent. 

1 

Lignite 

t 

45 ' 2 "- 50 ' 8 *^ 

57-01 

20-55 

13*85 

8*59 

2 


50 ' 8 '^- 52 ' 2" 

50*67 

21-67 

15*26 

12*40 

3 

5 , 

52 ' 2 "- 55 ' 2 '' 

52-99 

21*41 

15*26 

10*34 

4 

3 J 

55 ' 2 ^- 58 ' 2 '' 

52*75 

24-00 

15*80 

7*45 

5 

}} 

58 ' 2 ''- 61 ' 2 " 1 

53*32 

19-84 

13*89 

12*95 

6 

>3 

61 ' 2 ''- 62 ' 8 " ! 

54*00 

22-94 

13*40 

9-66 

7 


62 ' 8 '^- 65 ' 8 " ; 

49*06 

20-68 

12*57 

17*69 

8 

3 , 1 

65 ' 8 ''- 69 '- 2 " i 

52*48 

15-94 

8*36 

23*22 

9 

Lignite | 

69 ' 2 ^- 72 ' 2 ' 

48-41 

20*09 

11*46 

20*04 

' 10 

72 ' 2 '^- 74 ' 1 

45*65 

17*54 

9-33 

27-48 

11 

with clay 

74 ' S"-7o' 8 " 

33*16 

11*35 

5*96 

49-53 


The first three bores have been chosen for description 
because they indicate the rapid alteration that occurs over 
comparatively short distances. The fourth bore has been 
selected because it is a typical example of the composition 
of the lignitic or brown coal series. 

The Bores A, B, and C are in a straight line, north and 
south, 1,910 yards east from the boundary between the 
Hundreds of Sherlock and Seymour. The most northerly 
of these, viz,y Bore A, is about 2,830 yards south from the 
Hundred of Hooper. The distance between this and Bore B 
is 750 yards; the distance between Bores B and C is 300 
yards. These three together, with Bore D (a Government 
bore), are representative of 93 bores on the area considered. 

Gbologic.u. Section 1. 

Basin formation indicated by Bores. Vortical thicknt'fes 
exaggerated five times. Surface configuration according 
to Topographical Survey. 

Bpre a. Boftc B. Bdite 0 




OvcR’' Bvaocm. 



Co^t. |/////y| Beb-RocH. 
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Geological Section 2. 

Forrruitioii indicated hy 12 Bores, in line, at 3(W yards' interval. 
One Bore is loO yards from next closest Bore. Vertical thickness 
exaggerated nine times. Surface configuration according to 

Survey. 



^ Over- Burocn ] 


Coal- Senits 

m 


Bto— Rock, 


The following table supplies particulars of Bores* A, B, 
and C in respect to over-burden, thickness of coal series, 
and depth at which bed rock was struck: — 


Over-burden 
Coal series 
Bed rock at 


Bore A. 
671 ft. 
33 ft. 
100^ ft. 


Bore B. 
12i ft. 

12i it. 


Bore C. 
35 ft. 
10 ft. 
45 ft. 


From the preceding table it will be seen: — (1) The coal 
series occur in shallow basins; (2) a rapid variation in the 
thickness of the coal series ; (3) old surface topography deter- 
mines the coal basin occurrences. 


From the log of Bore A, which is typical of 93 other 
bores over the area, we find that seven distinct lithological 
characteristics are encountered in regular order from the sur- 
face downwards: — 

vii. Surface sand and travertine. 

vi. Greenish and yellowish clays in which a greenish 
sand containing sharks’ teeth occurs as a distinctive 
zone. Fossiliferous limestones. 

V. Carbonaceous shales. 

iv. Hard grey fossiliferous limestone with pyrites and 
quartz pebbles. 

iii. Carbonaceous shales with appreciable amounts pf 
iron sulphides. 

ii. Brown coal series, 
i. Rotten talcose slates, bed rock. 

In places the bores have penetrated for some distance — 
in one place 52 ft. — into the old rock underlying the form- 
ations in which the coal series occur. Generally speaking, 
this old rock has been found to be a pipe-clay, if overlain 
by carbonaceous beds of any thickness. If the carbonaceous 
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"beds are thin, or absent, and fo&oxiiferous limestones, 
arenaceous clays, clays, or sandstones immediately rest upon 
the bed rock, the latter is coloured in a variety of shades, 
such as delicate pink and silvery-grey, light green to a slate 
colour, intense purples, dull greens, and reds. The proximity 
of the carbonaceous deposits has resulted in a bleaching of 
the adjacent older formations. 

Some bores have shown quartz or ironstone to occur 
in the bed rock immediately beneath the beds in which the 
coal series are found. When this occurs the quartz and iron- 
stone are generally located near to the surface, indicating 
that such occurrences, by their greater resistance to weather- 
ing, led to elevations in the contour during the time immedi- 
ately preceding the deposition of the brown coal series. Some- 
times, when the quartz and ironstone have been penetrated, 
large lumps of undecomposed slate have been brought up in 
the boring tools, suggesting the presence of mineral reefs and 
lode breccia. 

In addition to the bores, a number of shafts have been 
sunk in the district, several of which have penetrated the 
coal, and, in two places, considerable underground develop- 
ment gives an opportunity to examine the coal m s^tu. About 
700 tons of coal have been raised, the quality of which may 
be gathered from particulars given of Bore D, which includes 
an analysis by Mr. Chapman, at the instance of the Mines 
Department. 

Associated with the coal seam are remains of trees, still 
showing the original cellular structure, some with the original 
pith, which is grey and soft. The grain of the wood in some 
of these old trees is so well preserved that the timber may 
be splintered like deal. 

These subfossil trees occur generally in a horizontal posi- 
tion within the enveloping carbonaceous matrix. This matrix 
contains small globules of a yellow resinous substance, and, 
occasionally, larger nodules of a darker resin, similar to 
yacka gum, in shape and colour, and a characteristic fossil 
leaf showing veination and cellular structure. This bed has 
the appearance of an old peaty deposit. Masses of the fossil 
leaves, sometimes ^-in. in thickness, occur. In some places 
interbedded arenaceo-carbonaceous shales are met with in 
the coal deposit, indicating a local variation of conditions 
of deposition. 

Conversion of the vegetable remains to a highly 
bituminous material is often observed; also the complete 
replacement of the original woody tissue by sulphide of iron, 
forming a pseudomorph in pyrites and showing the original 



253 


vegetable structure. Tlie mode of formation of these coal 
deposits was perhaps similar to the present-day swamps on 
the adjacent Murray back-waters. 

From the evidences available the following order of 
occurrence may be suggested: — 

(1) Denudation of high land immediately preceding a 
depression of the local area. 

(2) Depression of the area which permitted swamps to 
form, into which weie carried and retained timber and other 
organic material, the (Uhiis of floods and continental drainage. 

(3) The previous dry land (Pre-Cambrian) now became 
basins in which newer sediments were deposited; the more 
elevated portions remained as islands or dry margins. Into 
the swamps, within the basins, highly carbonaceous muds 
were carried by floods; this, together with vegetation brought 
by flood waters and swamp plants which grew in sitiij formed 
a peaty deposit. 

(4) Further subsidence, preceded by local changes, 
caused deposition of less carbonaceous material with a corre- 
sponding increase of mineral sediments forming shales. 
Such subsidence permitted the sea to encroach and finally 
cover some, if not all, of the swamp land. 

(5) Slight elevation then succeeded, and swamp condi- 
tions again eventuated, with the formation of thick car- 
bonaceous shales. 

(6) Another subsidence followed and the sea encroached. 
A series of fluctuations now occurred, evidenced by greenish 
sands (which contain sharks* teeth), sandstones, marine fossils 
in limestones, and clays. Finally the whole area was again 
elevated to dry land and our present-day conditions came 
into existence. 
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The Status of the Dingo. 

By F. Wood Jones, D.Sc., F.Z.S., 

Professor of Anatomy in the University of Adelaide. 

[Read October 13, 1921.] 

Speculations concerning the origin of tlie Warrigal, oi 
Dingo, have occupied a considerable place in Australian 
zoological literature, and if we accept Etheridge’s 1916 
Memoir as being the latest authoritative pronouncement upon 
the siibject, we are forced to conclude that, in Australia at 
any rate, the question is regarded as by no means settled. 

Etheridge postulates two alternatives : the Dingo may be 
indigenous, or it may be introduced ; but he concludes his 
essay by saying, which of the postulates the reader is pre- 
pared to adopt must be left to his interpretation of the facts 
stated.” The reader will possibly be left with the impression 
that the author believes the animal to be indigenous, but the 
facts embodied in the substance of the paper are hardly suffi- 
cient for either author or reader to form a very definite 
opinion 

This uncertainty is, unfortunately, given currency in text- 
book literature, and Beddard (Mammalia, Camb. Nat. Hist.» 
p, 421) says, ‘‘it does not seem certain whether it was tamed 
and brought over to Australia by the native races, or is a true 
and indigenous Australian species.” It is owing to this 
apparent uncertainty concerning the animal that the present 
^author has thought it worth while to write a paper upon a 
subject to the discussion of which he brings forward no new 
facts and no new theories. 

[A] A brief survey of the literature yields the following 
opinions expressed, from time to time, by authorities upon 
Australian zoology: — 

(1) The Dingo has been claimed to be an indigeuou.s 
Australian mammal — an animal which originated within the 
confines of the Australian continent. Prof, McCoy (Prod. 
Paleont. Viet., Acc. vii., pp. 7-10) remarks that “the Dingo 
was really one of the most ancient of the indigenous mammals 
of the country.” Again, Gerard Kreffi (Mammals of Aus- 
tralia) says, ‘Tt must be accepted as a fact that the Dingo 
is indigenous.” 

(2) It has been claimed that the Dingo is not only an 
indigenous Australian mammal, but that it is, actually, the 
ancestor of the domestic dog. J. Douglas Ogilby (Cat. Aust. 
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Mamm., p. 125) states, “Until proof to the contrary is forth- 
coming, we shall consider the honour of being the original 
progenitor of our domestic favourite as due to the Australian 
WarrigaL’’ 

(3) It has been claimed that the Dingo is a wild, true 
species of Gams which came to Australia, unaided by and 
unassociated with man, by a land route which has ceased to 
exist. Lucas and Le Souef (Animals of Australia, pp. 9-14) 
assert, '‘We must conclude that the Dingo reached this con- 
tinent without the aid of man’’; he "wandered into Aus- 
tralia when the land bridge existed where Torres Strait is 
now.” The same view is expressed by Dr. R, L. Jack, who 
says (Geol. Pal. Q’land, 1892, p. 623), "The Dingo arrived 
by some chance means of conveyance without assistance, or 
he may have simply walked overland.” 

(4) It has been urged that the Dingo is a domesticated 
dog, which, as the companion of man (in the form of the 
Australian aboriginal), came to Australia from the north by 
a land bridge. 

(5) It has been argued that the Dingo is a domesticated 
dog which came in with the Australian aboriginal, not by a 
land bridge, but by a sea route. 

(6) It has been said to "owe its introduction to early 
Malay settlers from Asia” (Aflalo. Nat. Hist. Austr., p. 6). 

(7) The Dingo has been said to be a domesticated dog 
introduced by Dutch navigators. Mr. J. Neil McGilp (South 
Australian Naturalist, vol. ii., No. 3, p. 59) states, "Most 
people, I believe, think that the Dingo was introduced by 
Dutch navigators into the Northern Territory.” How wide- 
spread tliis belief may be I do not know. 

[B] Tlie antiquity of the Dingo in Australia has been 
very variously estimated : — 

(1) It has been said to date from the Pliocene. McCoy 
fop, (‘if.) states, "Our present species, although still living 
in great numbers, I have no doubt dates from the Pliocene 
Tertiary time.” 

(2) It has been claimed as "one of the most ancient of 
the living Australian land mammals” by Lucas and Le Souef. 

(3) On the other hand, it is said to be no older than the 
period of the Dutch navigators. 

[C] Strangely enough, although it is easy to find specu- 
lations concerning the zoological affinities of the Dingo, it is 
a difficult matter to discover exactly what points authors 
have relied on for their determinations. So far, I have been 
unable to trace among the writings of those who have specu- 
lated on the status of the Dingo, any indications of precise 
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investigations into the crucial zoological characters of the 
animal they are dealing with: — 

(1) McCoy says, "'It was certain that the native dogs of 
Continental Asia were not clearly related, to the extent of 
specific identity, with the Australian one, nor could any near 
analogies be found elsewhere/^ 

(2) Lucas and Le Souef state that ^‘in the anatomy of 
teeth and skeleton he seems to be intermediate between the 
wild dogs of South America and the dogs and wolves of the 
Old World/’ Unfortunately the skeletal and dental char- 
acters by which this comparison was arrived at are not stated,, 
and the particular wild dogs of South America, with which 
the comparison was made, are nob specified. 

(3) Ogilby pictured it as a wild dog which was the 
ancestor of all domesticated dogs, and Mr. C. M. Woodford 
gave it as his opinion that '‘the Dingo is probably the pro- 
genitor of the domestic dog of all the Pacific Islanders.” 

(4) Beddard assumes a non-committal attitude and calls 
the Dingo “an interesting and somewhat mysterious species 
of dog or wolf.” 

[D] That the Dingo is some sort of a dog is practically 
the only point upon which all writers have agreed. But it 
is one thing to agree that the Dingo is a dog, and another 
to agree as to what, zoologically speaking, a dog is. Before 
precise anatomical points were studied as the criteria for 
specific distinctions, a vast amount of speculative literature 
was woven about the problem of the origin of tjie dog as a 
domesticated animal. In Darwin’s Animals and Plants 
under Domestication (1868) will be found a very good account 
of the opinions that had been put forward up to the time 
of writing this great work. It had been claimed that the 
domestic dog had his origin in the jackal, in the wolf, or 
in some species no longer extant. It had beeu claimed that 
the domesticated races were polyphyletic — that some had 
arisen from one wild stock and some from another. It had 
been claimed also that the origin was a mixed one, and that 
domestic dogs had arisen by the crossing of various wild 
stocks living or extinct. This uncertainty still exists in movst 
accounts of the origin of the dog; even our best text- 
books still hesitate concerning the wild progenitor of the 
domestic dogs, and most seek safety in hints at polyphyletism. 
Most of the uncertainty that prevails is due to emphasis laid 
upon such variable characters as coat colour, and texture, 
tail and ear carriage, and such other external and conspicuous 
but highly plastic features. Again, the relative fertility of 
domestic races with local feral races, or true wild species,, 
has confused the issue. 
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In the genus Cania^ as it is at present constituted, there 
are two main types— the true wolves and the jackails. These 
two main types differ from all the other animals, formerly 
included in the genus, in two intrinsic anatomical features; 

(1) the pupil of the eye is circular when contracted, and 

(2) in the skull, the supra-orbital region and processes aie 
inflated and convex. In these features the true members of 
the restricted genus Cnnii^ (which is practically the Thooid 
or Lupine series of Huxley) differ from the Alopecoids or 
Vulpine series, which have the pupil of the eye elliptical, 
and the supra-orbital region and process uninflated and 
concave. 

All dogs, domestic or feral, conform to the first type and 
therefore belong to the restricted genus or to the 

Thooids of Huxley. 

Within the restricted genus Cants, the members have a 
full cynoid dentition, and in this they differ from the wild 
dogs of south-eastern Asia (the most probable immigrants in 
a “walk overland^’ colonization) which possess a dentition 
reduced by the loss of the last lower molar, and are separated 
into the genus Ct/no. All domestic and feral dogs possess 
the full dentition, and therefore are not to be considered as 
descendants of the wild dogs of south-eastern Asia. Tlie 
true wolves of the northern parts of the Old and New Worlds, 
and the jackals of southern Europe, Asia, and Africa, are, 
therefore, left as the possible progenitors pf the domestic and 
feral races of dogs. The northern wolves differ from the 
jackals in (among other things) the form of their first upper 
molar tooth. In the jackals this tooth has a platform — the 
cingulum — running around the outer (labial) side of the 
crown; in the wolves the platform is reduced or wanting in 
the middle of its length. Tliis condition of reduction of the 
cingulum must be regarded as a specialization in the northern 
wolves, since a complete cingulum is present in Alopex, 
VidpeSj and other Cynoids. 

What is the condition of the cingulum of the first upper 
molar tooth in the feral or domesticated dog? — a Cynoid 
animal which has the full canine dentition, a circular pupil, 
and an inflated and convex supra-orbital process. Is 
the cingulum of the generalized Cynoid type, or is it the 
specialized and reduced type seen only in the true northern 
wolves? In every breed of domestic dog that has been 
examined, the specialized wolf tooth, and not the primitive 
jackal tooth, has been present. Mr. Gerrit Miller, of the 
United States National Museum, has given especial attention 
to this point and has declared the northern wolf origin of 
a.11 races of domestic dogs (see Catalogue of the Mammals of 
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Western Europe). Again, in the American Journal of 
Mammalogy (Vol. I., No. 3, May, 1920, p. 149), Mr. Miller 
states, all specimens (of domestic dogs) that I have 

examined, representing very diversified breeds, the skull and 
teeth remain fundamentally true to the type which in wild 
canids is peculiar to the northern wolves. This type, par- 
ticularly as regards the cheek teeth, does not represent a 
primitive condition which might be expected to occur in 
various members of the family without having any special 
significance. On the contrary, in respect to the development 
of a combined cutting and crushing type of carnassials and 
molars it is the most highly specialized type now in existence.'^ 

The domestic dogs are, therefore, monophyletic in so far 
as all are the descendants of the northern wolves; but, as 
Mr. Miller points out, domestic dogs will breed back with 
wolves, “and by this process many, possibly all, local forms 
of the wolf have perhaps contribul^d to the peculiarities of 
the domestic races.” In other words, the domestic dogs may 
be claimed as polyphyletic in so far as various local races of 
northern wolves may have contributed to their ancestry; but 
monophyletic in so far as nothing but northern wolf has gone 
to their making. 

The examination of a series of Dingo skulls can leave no 
doubt as to the true affinities of the Australian animal. The 
Dingo falls into line with all the other races of domestic dogs 
in being of the true northern wolf type. Moreover, in the 
large size of the carnassial teeth he approaches nearer to the 
ancestral type than do the other races of dogs of which I can 
obtain specimens or records. 

The following table (Table I.) shows the basi-condylar 
length of the skull, and the length of the upper carnassial 
tooth, in a series of 22 genuine Dingo skulls. For permission 
to examine 20 of these specimens I am indebted to the authori- 
ties of the South Australian Museum (measurements are in 
millimetres) : — 

Table I. 


No. and source of 



specimen. 


length. 

length. 

1. 

S.A. Mus. 

k * - • » f 

165 

19*5 

2. 

S.A. Mus. 


165 

20 

3. 

S.A. Mus. 


167 

19 

4. 

S.A. Mus. 


169 

21*5 

5. 

S.A. Mus. 

• • » 

170 

18 

6 . 

S.A. Mus,, reared in 

captivity, g 

170 

16 

7. 

S.A. Mus. 

171 

21 

8. 

S.A.MUS. 


174 

19*5 

9. 

S.A. Mus. 


175 

21 

10. 

S.A. Mus. 


176 

20 

11. 

F. W. J. 


177 

20 
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No. and source ot 

Basi-condylar 

ri>per carna 

specimen. 

length. 

length. 

12. S.A. Mus. 

. 178 

20 

13. S.A. Mus. 

. 179 

20*5 

14. S.A. Mus. 

.. 180 

21 

15. S.A. Mus 

.. 180 

20 

16. S.A. Mus. 

.. 181 

21 

17. F. W. J 

.. 182 

21 

18. S.A. Mus. 

. 184 

20*5 

19. S.A. Mus., reared in captivity, 185 

19 

20. S.A. Mus. 

... 190 

20-5 

21. S.A. Mus. 

. . 190 

21 

22. S.A. Mus 

. 193 

22 


The average of the measurements in this series shows 
that the Dingo, as a breed, has a basi-condylar length of 
177*3 mm. and an upper camassial length of 20 mm. 

Table II. shows corresponding measurements of a series 
of domestic dog skulls, some of the figures being taken from 
the published records, and some from specimens in the South 
Australian Museum : — 

Tabue II. 

Breed of domestic Basi-condylar Upper carnassial 


dog. length . ' length. 

1. Great Dane (Winge) .. .. 2oo 22 

2. St. Bernard, S.A. Mus. .. 248 20 

3. Large dog (Miller) 230 . 21-6 

4. Mastiff, S.A. Mus. ... . 230 22 

5. St. Bernard, S.A. Mus. ... 228 22 

6. Dog of the Iron Age from Den- 

mark (Winge) 209 20 

7. Average of 10 large dogs (Miller) 200-(- 20*5 

8. Greyhound, S.A. Mus. .. 195 18 

9. Greyhound, S.A. Mus. . 185 17 

10. Average of 20 Dingos (F. W. J.) 177*3 20 

11. Chow dog, S.A. Mus. 170 17 


It will be noticed from these tables that the Dingo, 
as a type, is a dog which possesses very large teeth, for the 
small-headed Dingo may have a condylo-basal length of only 
165 mm. (No. 2, Table I.), and yet possess an upper car- 
nassial tooth as large as that of a St. Bernard, the condylo- 
basal length of whose skull is as great as 248 mm. (No. 2, 
Table II.). It may be mentioned that the two greyhound 
skulls, in the South Australian Museum series, were mixed 
in with the 20 Dingo skulls, and although their measurements 
do not appear strikingly different from those of the Dingos, 
nevertheless, their relatively small teeth enabled them to be 
picked out with certainty before any measurements were 
taken. Of the very small series of dog skulls which I have 
been able to examine the Chow dog shows the greatest like- 
ness to the Dingo in the form and proportions of the upper 
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carnassial teeth. But large though the carnassials are in 
the Dingo, they do not reach the proportions of the same teeth 
in the wild northern wolves, for the average for the wolf 
tooth is 26 mm. ; yet it must be remembered that the wolf 
skull is a large one, the condylo-basal length being constantly 
more than 200 mm. 

It may be a mere coincidence that the two Dingos which 
were reared in captivity (Nos. 6 and 19, in Table I.) happen 
to have developed relatively smaller teeth than is normal in 
the race; nevertheless, the fact is suggestive of the manner 
in which the tooth reduction has come about in the more 
pampered races of the dom’estic dog. 

It may, I think, be taken as certain that the Dingo is 
a domesticated and feral descendant of the true northern 
wolf, and that among such descendants he shows a primitive 
retention of his ancestors^ great teeth. Physiologically, he 
has inherited the comparatively inoffensive smell of the wolf, 
and the habit of silent hunting ; and in both these characters 
he differs widely from the jackals, the only other members 
of the restricted genus Gan in. Evidence that the Dingo is a 
true domestic dog is to be found in the variability of his coat 
colour. Although it is commonly said that a pure-bred Dingo 
is difficult to find nowadays, proof of this statement must 
not be deduced from the fact that wild dogs of very varying 
colour are met with, for, as Mivart has pointed out, the 
first wliite men who came in contact with the Dingo remarked 
that both black dogs and red ones were common. 

[E] Having dealt with the zoological affinities of the 
Dingo, a more certain basis is provided for discussing the 
opinions that have been put forward as to the status of the 
animal in the Australian mammalian fauna: — 

(1) The supposition that the Dingo is indigenous, i.f., 
that its phylogenetic story was unfolded within the confines 
of Australia, is absolutely untenable, and should, once and for 
all, be dismissed from literature having any pretence to scien- 
tific accuracy. 

How the evolution of a Monodelphian Cynoid could have 
been accomplished in the absence of any possible ancestral 
forms, is a point which the advocates of the indigenous origin 
of the Dingo should be called upon to explain. The evolution 
of a modified northern wolf in an isolated portion of the 
Southern Hemisphere, tenanted solely by Ornithodelphians, 
Didelphians, and a few stray Monodelphian rodents and bats, 
is a thing which is zoologically inconceivable. 

(2) The doctrine that the Dingo is ‘*one of the most 
ancient of the living Australian land mammals/^ enunciated 
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by Lucas and LeSouef, is ridiculous. In a land whore 
Ornitliorhynchus and Myrmtcohim survive, the presence of 
a feral descendant of an introduced, domesticate northern 
wolf can merely be regarded as a relatively recent intrusion, 

(3) The theory that the Dingo, as such, is the ancestor 
of all domesticated dogs, is absurd, and even that it was the 
ancestor of the dogs of the Pacific Islanders is difi&cult to 
credit. How did the Dingo spread its progeny about the 
world? If the introduction of the dog into Australia is a 
problem, what then of the infinitely greater difficulty involved 
in the dispersal of its progeny from Australia to the rest 
of the world, or even only to the Pacific Islands? A great 
deal of ingenuity must be expended in the planning of land 
bridges before the thesis can be considered as anything more 
than a mere random assertion. 

(4) The claim that the Dingo is so ancient an inhabitant 
of Australia that he must have come before the earliest 
human arrival set foot here, must be considered from two 
points of view : first, the antiquity of man in Australia ; and 
second, the possibility of the Dingo's unaided entry. Our 
knowledge of man's long tenure of the continent of Australia 
has been considerably enlarged by the finding of the Talgai 
skull, for though it must be admitted that ‘‘no absolutely 
certain evidence exists as to the exact level at which the skull 
was located" (Dr. S. A. Smith), the intrinsic evidence of its 
high antiquity is well established. 

When taken in conjunction with the human molar from 
the breccia of the Wellington Caves, reported by Etheridge, 
the portions of human skeletons discovered under similar 
circumstances by Krefft, and the evidence collected by Dr. 
Fenner (South Australian Naturalist, loo. cit.), we ne^ not 
fear that the high antiquity of the Dingo in Australia need 
dissociate his advent from that of his human companion. 
It is safe to say that man and the Dingo were the contem- 
poraries of some of the extinct marsupials, even if we do not 
venture to assign any geological name to the period of their 
overlap. 

When we come to inquire into the possibility of the Dingo 
arriving in Australia unassisted by, and unassociated with, 
man, and when we examine the statements of those who 
have urged this possibility, we are forced to own that the 
difficulties of the problem have not always been appreciated 
by those who have advocated this solution. The easy 
assumption that the dog ‘‘simply walked overland," or that 
‘‘he wandered into Australia" by a land bridge, has been a 
pitfall which many have failed to avoid. It need 'not be 
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urged that the making of land bridges to admit individual 
members of an insular fauna, though a tempting business, 
is an extremely risky one. Above all, it is necessary in postu- 
lating a land bridge to picture one that would be effective in 
the admission of the species in question. For a zoologist 
to account for the admission of tlie Dingo by a former land 
bridge, where Torres Strait is now,^* is remarkable. It is 
little use to make a passage from New G-uinea to Australia 
unless a previous series of land bridges connecting New Guinea 
to the western Austro-Malayan islands is presupposed, and, 
finally, land bridges to connect the Austro-Malayan and the 
Indo-Malayan islands. In other words, Wallace’s line mu'^t 
first be bridged for the benefit of the descendants of the 
northern wolves, and then a convenient series of land bridges 
must be provided for the journey, vicu the Austro-Malayan 
islands, into the island-continent of Australia. Despite the 
utter improbability of this thesis of recent land bridges for 
the admission of the Dingo, they have gained wide currency 
in Australian literature, and are urged, not only to account 
for the dog, but even for the admission of the aboriginal 
(see Howitt, etc.). How great would have been the faunal 
upset in Australia had land connections with the Asiatic con- 
tinental masses (and nothing short of this will suffice) existed 
into the human period, is easy to picture, and may be imagined 
from a study of the .very similar conditions existing in the 
Panama region. No land bridge that could have admitted 
either the Dingo or man, separately or in company, could 
have failed to be the high road of entry of a host of the 
higher placental mammals from the northern land masses. 
The fact that the Dingo failed to enter Tasmania, and that 
even Kangaroo Island was beyond his reach, should be remem- 
bered by those who do not fear to make southern land bridges 
within the period of the human occupation of Australia. 

With Gerrit Miller’s statement, that '‘dogs were origin- 
ally domesticated somewhere within the northern area, in- 
habited by the true Ganis^ and that they were subsequently 
taken by man to most of the regions into which they have 
penetrated,” it is impossible, in the face of all the available 
evidence, to disagree. The Dingo, 1 imagine, to be no ex- 
ception to this rule. Just as man carried domesticated dogs 
to the Pacific Islands, where no indigenous member of the 
genus Cams exists, or has ever existed, so he carried him to 
Australia. And to Australia, as to the Pacific Islands, he 
carried him by a sea route. Some years ago, in a lecture 
delivered in London, I expressed the opinion that "the 
progenitor of the Talgai man came with his wife, he came 
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with his dog, and with his dog’s wife, and he must have done 
the journey in a seaworthy boat capable of traversing this 
unquiet portion of the ocean with his considerable cargo. 
Besides this living freight, and the food and water necessary 
for the adventure, he carried other things — he carried a know- 
ledge of the boomerang, of the basis of a totem system, and 
various other cultural features, all bearing a strange sug- 
gestion of very distinctly western origin.” 

This statement has been regarded by some critics as 
being over-confident; but the examination of the cranial 
characters of the Dingo, and the comparison of his dental 
features with those of other Cynoids induces me to repeat it 
with added confidence. 

Since the Dingo is a descendant of the northern wolves, 
and ranks merely as a variety of domesticated or feral dog, 
the name Cams dingo ^ given to the animal by Blumenbach, 
in 1878, cannot zoologically apply; and Australia’s feral dog 
should be known as Gams famliaris dingo. 
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NOTES ON THE GYNOSTEMIUM IN THE GENUS DiURIS, 
AND ON THE POLLINARY MECHANISM IN PHAJUS, 

By R. S. Rogeks, M.A., M.D. 

[Read October 13, 1921.] 

Plate XXll. 

1. On the Gynostemium of the Genus Diuris. 

The genus Diuris is peculiarly Australian, and -does not 
extend to New Zealand or to any of the adjacent islands. 

Its gynostemium is interesting, and apparently marks 
an important and rather primitive stage in the evolution of 
the Orchidaceae. The column or essential organ of the 
Order, in its generally accepted sense, can hardly be said to 
exist, as the male and female elements arise separately from 
the receptacle of the flower, and only enjoy a brief and 
adventitious union during the short period of maturity. 

The anther is attached to a short filament, which arises 
from the posterior margin of the receptacle. It is placed 
vertically, and is considerably longer than the filament that 
bears it. It is 2-celled, each cell containing a bilobed pointed 
or pear-shaped pollen-mass, the pollen of which is mealy. 
The lines of dehiscence are vertical, and when ultimately 
the integuments split and retract, they leave two cusps below 
in which the bases of the pollinia are supported. There is 
no clinandrium. 

Up to this point, anther and pollinia together form an 
entity, entirely separate from other portions of the sexual 
apparatus. 

The stigmatic-plate carries the stigma and the roslellum 
on the upper part of its anterior face, and it is contracted 
below into a style which takes its origin in front of, but at a 
lower level than the filament of the anther, to which at 
this stage it has no sort of attachment whatever. The style 
is situated immediately over the cavity of the ovary, with 
which it communicates by means of the stigmatic-canal. The 
stigmatic-plate, or pistil, is approximately about the same 
height as the anther and, like it, is quite erect. The *'disc'' 
is at first an integral part of the rostellum, but as functional 
activity approaches, separation-cells are seen to be forming 
around it, necrosis takes place, and it is left lying loose in 
a slot in the apex of the rostellum. 

The stigmatic-plate and the organs which it carries stand 
immediately in front of the anther with its bulging 
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polkn-cells, but so far there is no connection between the two 
elements. 

The filament of the anther is winged and the wings are 
produced vertically upwards into two linear structures of 
varying shape, which bridge the space between anther and 
stigma, and protect the pollinia after dehiscence against dis- 
placement and the drying influence of the air. 

Dehiscence is now about to take place, and the rostellar- 
disc begins to secrete»freely. The anther is rigidly supported 
behind by the fleshy curved base of the dorsal sepal. In front 
and at the sides, the whole of the sexual apparatus is embraced 
by the still erect labellum and its lateral lobes; the raised 
line or lines at the base of the lamina are exerting an in- 
creasing pressure against the stigmatic-plate in their pro- 
gressive development, thus forcing the sexual elements of the 
flower more closely together. Dehiscence occurs, and for the 
first time union is established between the male and female 
elements of the plant The apices of the pollinia become 
adherent to the back of the rostellar-disc. There is no 
caudicle. The flower expands; the insect-visitor removes the 
* ‘viscid disc” together with the attached pollinia, and cross- 
pollination is then effected in the usual manner 

It is interesting in this connection to examine ^the 
gynostemium of Prasoph^Uum, which has reached a higher 
degree of specialization than that of Diiuis. Here the fila- 
ment of the anther is still retained, but it has become adnate 
to the base of the style, so as to form a very short column. 
The wings of the filament are very similar to those in Diunsy 
but in most members of the genus they have become adnate to 
the sides of the stigmatic-plate, so as to still further con- 
solidate the column. The pollinia are composed of sectile 
pollen, and they form an attachment to the “viscid disc,” 
not directly as in the case of Diiiris, but through the inter- 
vention of a well-marked caudicle. The structure of the 
column is most easily studied in P. elatum, in which the 
flowers are relatively large. In this species the wings of the 
anther-filament have not yet become adnate to the stigmatic- 
plate. 

Pia&QphylJum is almost exclusively an Australian genus, 
its only extension of range being to Kew Zealand. 

These two genera do not appear to have developed along 
the usually accepted lines of evolution, which are presumably 
as follows: — 

1. Suppression of some of the sexual parts and confluence 
of the rest to form a column 

2. Aggregation of the pollen into pollen-masses. 

3. Formation of a rostellum. 
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4. Appearance of a ‘‘viscid disc'' on the rostellum. 

5. Development of a caudicle or its equivalent. 

6. Conversion of the pollinia from mealy or granular 
into waxy masses. 

Both are in possession of some of the more recently 
acquired characters of the Order, whereas in the one the 
column lias not yet developed, and in the other it is apparently 
still in an early stage of evolution. 

# 

II. On the Pollinary Mechanism of Phajus. 

Two species of PJiajus indigenous to Queensland have 
been accepted as valid by the late B D. Fitzgerald, F. M. 
Bailey, and other botanists. 

Fitzgerald, indeed, prepared a beautiful plate of each 
of these, but did not live to complete the letter-press ; con- 
sequently many important points connected with the pollinary 
mechanism have been left in doubt. Recently tlio writer 
has been fortunate enough to receive from Mr. C. T. White, 
Director of the Brisbane Botanic Gardens, a quantity of 
material which enables him to supply many details in regard 
to these Australian species which have hitherto been obscure 
or uncertain. 

In the case of P, grandifolius^ Lour., the material avail- 
able has been ample, and has represented satisfactorily the 
various stages of development of the column in that species. 
The earliest stages were scantily represented in P. Bernaysiiy 
Bowl., but the material is believed to have been sufficient on 
which to base trustworthy conclusions. 

1. P. grandifolius, Lour. The structure of the column 
at maturity is shown in Fitzgerald’s illustration. Tlie upper 
part is dilated with fleshy wings. The anther is lid-like; it 
is attached just above the clinandrium and' is situated 
horizontally over the stigmatic-cavity. The latter is, to a 
very considerable extent, shut off by the upward growth of 
its anterior margin, and by the inward encroachment of the 
lateral ones which are produced into two triangular intumed 
appendages. The appendages are continuous with the upper 
border of the stigma which is immediately below the 
clinandrium. There is no rostellum and no disc, so that the 
clinandrium, which is exceedingly shallow and oblique, merges 
almost insensibly into the stigma. 

The stigmatic-cavity is capacious and its lower part is in 
free communication with the stigmatic-canal. Its surface 
begins to function very early and secretes copiously even 
before dehiscence of the anther. 
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In the early stage of development, the anther is placed 
perfectly upright on the apex of the column with its two 
large parallel cells bulging anteriorly. There is as yet no 
marginal growth to the stigma, and its surface, which is 
already viscid, is fully exposed as a rounded depression on 
the face of the column. Its appendages show as a blue dot 
on each side at the base of the anther-cells. 

As development proceeds, the anther begins to descend 
and it gradually assumes an oblique position; the margins 
of the stigma grow upwards and inwards, so as to more 
readily accommodate the abundant secretion; the entrance 
to the stigmatic-cavity is further constricted by the growth 
of the appendages, whose function it is to limit the downward 
progress of the anther. 

Dehiscence takes place in the early bud, when the anther 
has been brought to rest in the horizontal position by contact 
with the stigmatic appendages. Internally the anther is 
divided into two complete or primary cells, each of which 
is subdivided into two incomplete chambers. The four cells 
contain eight pollinia, arranged in an upper and a lower 
series of two pairs each. The former is accommodated in the 
upper part of the anther-cap, the points of the masses con- 
verging towards the apex of the anther and their bodies 
disposed radially towards the circumference. The second 
series, which is somewhat larger than the first, is situated 
immediately below, but considerably to the rear of the upper 
ones and overlapping their bases. Their covering membranes 
bulge considerably below the rim of the anther-cap. 

The masses appear to be more or less embedded in a 
yellow granular matrix of a fiocculent filamentous nature. 
This material is most abundant towards the apices, but it is 
also to be observed between the bodies of the masses as well 
as between the pollinia and the various septa. A careful 
examination of the anther before dehiscence shows that the 
matrix has become consolidated into linear bands or caudicles 
connecting together the apices of each upper and lower pair 
of pollinia in the dichotomous manner so beautifully illus- 
trated by Francis Bauer, more than a century ago, in 
Bletia Tankervilliae. Tliese caudicles are of an unstable and 
fragile nature, and become broken up or pulverised after 
dehiscence, or even before, consequently they are only to be 
seen and dissected out in the early bud. Each pollen -mass is 
somewhat rounded or ovate with a short acute apex, and is 
also plano-convex, the plane surfaces of each pair being in 
apposition. 

(1) Illustrations of Orchidaceous Plants, Tab. 1. 
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Wh-en dehiscence occurs, the covering membranes retract 
widely; the pollinia of the lower series are brought into con- 
tact with the stigmatic fluid, and seepage begins to take 
place, particularly into the two external masses. So rapidly 
do these latter become affected, that they rarely change their 
position and become quickly amalgamated with the viscid 
contents of the stigma The inner pair usually slip down at 
the apices which are commonly to be seen protruding round 
the inner margins of the stigmatic appendages Members 
of the upper series are subsequently liberated by retraction 
of the interlocular septa. The pollinia soon become cheesy 
under the influence of the stigmatic fluid and are then con- 
verted into a glutinous mass Innumerable pollen-tubes are 
developed and may be traced as a mucoid cord down the 
stigmatic canal to the ovary. 

Self-pollination therefore takes place in the bud, and 
it is inevitable that every flower should become fertilized, 
unless some untoward circumstance should interfere with the 
descent of the anther. 

The only service conferred upon the plant by the expan- 
sion of the flower would appear to be the rapid drying up of 
the stigmatic contents and the effectual sealing of the stig- 
matic-canal. After expansion, the remains of the foui lower 
masses are still to be traced as four rather dense elastic 
caruncles adhering to the back of the stigma. 

2. P. Bernaysii, Bowl. This species bears a large and 
handsome yellow flower. Structurally the column approaches 
closely to that of P. grandifohiiB, but whereas the opening 
into the stigmatic cavity of the latter is V-shaped, in P. 
Bernaysii it is quadrilateral in form and very much smaller. 
The chief difference, however, is to be found in the attach- 
ment of the pollinia, which are approximately of the same 
size in both series so long as they are uninfluenced by the 
stigmatic fluid. A careful examination of the material avail- 
able failed to disclose any evidence of attachment by 
dichotomous caudicle, even at an early stage of bud develop- 
ment. It was noted that at the apices of the masses, the 
granular material occasionally assumed a loose linear form- 
ation remotely resembling a caudicle, but in no instance did 
there appear to be a dichotomous connection between the 
individuals of a pair and between the corresponding pairs of 
two series, such as was found to exist in P. grande fob us 
Dehiscence takes place very early in the bud, but pollinia are 
often retained, longer than would be expected from the frail 
nature of their attachment, some generally being found m 
Situ after expansion of the flower. Tliey also letain their 
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consistency and do not become agglutinated so rapidly as in 
the other species. As in the latter, the external members 
of the lower series are the first to become softened by absorp- 
tion of stigmatic fiuid, the others usually remaining un- 
influenced and retaining their form until they are released 
from the matrix and fall into the stigmatic-cavity. 

The tendency in the genus Phajus to produce supple- 
mentary anthers or staminodia is well known. Three such 
cases were observed in the material under examination- Tlie 
staminodes took their origin from the upper shoulder of the 
wing and represent the suppressed lateral anthers of the 
inner whorl - 


EXPLANATION OF PLATE XXII. 

Pig. 1. Column ot P. BernaysU from the front, the anther 
is in the horizontal position; dehiscence has taken place. 
0 , anther; st, stigma, ap, stigmatic appendage; u*, win^ of column; 
ii\, origin of staminode : p, pollen-mass of 2nd series showing 
below rim of anther. 

Fig. 2. The anther has been removed together with the 
upper seines of pollinia. Two pairs of pollinia belonging to the 
lower series can be seen, their bases still resting in the clinandrium. 
Lettering as in fig, 1, with the addition ot : (ii, point ot attach- 
ment of anther to back of column. 

Fig. 3. A vertical mesial section of column, anther and pollinia 
removed; lettering as before with the addition of: $t.t\ stigmatic- 
canal; cl, clinandrium. 

Fig. 4. Anther fi*om below showing the two pairs of pollinia 
of the upper series. One pair is detached, showing the convex 
and plane surfaces of the masses and their acute apices. Lettering 
as in fig. 1, with the addition of: Pi, pollen-mass, showing convex 
surface; pollen-mass showing plane surface; i, retracted 
integuments. 

Fig. 5. A vertical section through the upper part of column, 
the anther and upper series of pollinia removed. Dehiscence has 
taken place and a pair of pollinia belonging to the lower series 
may be seen with their bases resting in the clinandrium, their 
apices having slipped down against the margin of the stigmatic 
appendage. Lettering as in the preceding figures. 

Fig. 6, Gynostemium of Diuris longifolia from the front 
showing: ap, anther-point; ir, wing of anther-filament; st, 
stigma; rd, rostollar-disc. 

Fig. 7. Same from the back. Lettering as in preceding 
figure, with addition of : a, anther. 

Fig. 8. Same from the side, showing separate origins from 
the receptacle of anther-filament and the style of the stigmatic- 
plate. The wings of the filament have been removed, a, anther; 
ap, anther-point; anther-filament; style of the stigmatic- 
plate; st, stigma; r, rostellum; p, poUinia. 

Fig. 9. Stigmatic-plate from behind with pollinia attached 
to viscid disc of rostellum. The anther and its wings have been 
removed, st.p, stigmatic-plate; r, rostellum; p, pollinia. 
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The Wing-Venation of the leptoperlidae (Order 
Perlaria), with Description of a New species 
OF THE Genus dinotorerla, from Australia. 

By R. J Tillyaed, M.A., Sc.D. (Cantab ), D.Sc. (Sydney), 
C.M.Z.S., F.L.S., F.E.S., Entomologist and Chief of the 
Biological Department, Cawthron Institute, Nelson, N.Z. 

(Communicated by A. M. Lea.) 

[Read October 13, 1921.] 

The Leptoperlidae are tlife dominant family in the Stone- 
:fly Fauna of the Southern Hemisphere, numerous species 
occurring in South America, New Zealand, Tasmania, and 
Australia. Owing to the fact that they are inert insects, 
seldom seen flying, and also because most of the species 
appear in the winter, or early spring, in Australia, very 
little is known about them here; and it is curious to note 
that only a single species, Faranotoperla australica, End., 
from south-western Australia, has, so far, been described 
from the mainland. They are, however, common on all fast 
mountain streams, and especially abundant in Victoria and 
Tasmania; while, even in so warm a climate as that of Sydney, 
at least two species can be taken fairly Commonly from July 
to October. 

In a recent paper ('^Canadian Entomologist, 1921, pp. 
39, 40) I have tabulated the characters of the various families 
of the Order Perlaria, and have also given a dichotomic key 
to the same. The Leptoperlidae may be briefly defined as 
follows : — 

Small to medium-sized stone-flies of a somewhat gen- 
eralized structure, the mandibles, cljrpeus, and labrum normal, 
the palpi with short segments, the anterior coxae placed 
widely apart, the tarsi with segment 2 shortest, 3 longer 
than 1, the oerci usually long to moderately long, never 
r^uced to 5 segments or less. In the forewing, Rs is usually 
either simple or once forked, very rarely three-branched; 
Cuj is simple or forked; lA is simple; 2 A is generally forked, 
rarely simple. There is no anastomosis or transverse chord 
in either wing, but the distal half of the forewing, and fre- 
quently also of the hind, carries more or less numerous and 
irre^larly placed cross-veins. A complete series of inter- 
cubital cross-veins is present in the forewing, together with 

(1) It is possible that these veins are 2A and 3 A respectively, 
and that both trachea and vein lA have disappeared. 
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either a complete or incomplete series of medio-cubitals. In 
tie iindwing, tie anal fan is devoid of cross- veins, and there 
is always either a complete or incomplete fusion of the pos- 
terior branch of M with Cu^, the basal piece of Mg + 4 
descending transversely on to Cu^ and appearing like a 
cross-vein. In the hindwing also, Rs and M are fused basally 
for some distance, as in most Perlaria. 

The Leptoperlidae are all slenderly-built insects. In the 
position of rest, the wings are rolled round the body, the 
left forewing overlying the right. The larvae, none of which 
have so far been described, cling to rocks in running streams, 



position of rest. 


and are remai’kable for possess- 
ing a unique development of a 
rosette of gill-filaments around 
the anus, numbering fifty or 
more, which can be extruded 
or withdrawn as required. 
These gills are usually of a 
beautiful pink or lavender 
colour, more rarely whitish. 

No study has yet been 
made of the tracheation of the 
larval wing in this family. 
While I was living at Hornsby, 
New South Wales, I discovered 
a small Lepboperlid ^arva on 
the rocks in one of the creeks, 
flowing into Old Man's Valley, 
and succeeded in rearing the 
insect, which was found to be* 
a new species of Dlnotoperlay 
and will be described in this 
paper. A study of the wing- 
tracheation of this larva led 
to the discovery of the presence 
of the important specialization 
mentioned above for the hind- 
wing, viz,y that there is always 
either a complete or partial 
fusion of Mg + 4 with Cuj. The 
chief purpose of this short 
paper is to demonstrate this 
point, as a preliminary to the 
complete working out of the 
numerous undescribed genera 
and species of this family 
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which exist in Australia, Tasmania, and New Zealand, and 
of which I possess a very large collection. 



^ Text-fig. 2. 

Binotoperh car pent erij n. sp. Trachea tion of wings of last larval 
instar (x48'). For lettering, see text-fig. 3, except cw-o, cubito- 
anal, and sc-r, suocosto-radial trunk trachea. 

Text-fig. 2 shows the tracheation of the wings in the last 
larval instar of the Hornsby species, Dinotoperla carpenter!, 
n. sp. By comparing this with the imaginal wing- venation, 
shown in text-fig. 3, the manner of fusion of Mg + 4 with 
will be clearly seen. In the larval wing, trachea Mg + 4 
comes off obliquely downwards from the main stem of M, 
runs alongside trachea Cu^ for a short distance, and then 
diverges from it again, running freely to the wing margin. 
In the imaginal hindwing, the free basal piece of M., 4 i takes 
on the appearance of a cross-vein descending on to Cui at 
right angles, and, consequently, the free distal portion of 
Mg + 4, after its fusion with CUi, appears as if it were a 
true branch of this latter vein It would, indeed, be 
impossible to guess the true condition of these veins without a 
reference to the precedent tracheation of the larval wing. 

The only other genera of Leptoperlidae, so far described 
from Australia and Tasmania, are Leptoperla, Newm., and 
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Farcmotoperla, End. In both of those. Mg + 4, after 
junctioning with Cuj, remains fused with its right to the 



Text-fig. 3. 

Dinotopei'la carpenierl, n. sp. 'Wing-venation (xlO). 
lA, 2A, 3A, the three anal veins; Cn, cubitus; Cuj, first 
branch of cubitus, branching, in forewiiig only, into 
Cuiaand Cuib,* Cug, second branch of cubitus; M, media, 
branching in both'wiugs into Mj-Hs and M3-I-1, the latter 
fusing partially with Cu, in hindwing only; R, radius; 

Ri, its main stem; Rs, radial sector, unbranched in both 
wings; Sc, subcosta. 

wing margin. The three known genera may be easily 
separated by the following Key: — 

(1) Cerci longer than abdomen ; Rs in fore- 

wing, with a long fork Le piopcvhi , Newm. 

Cerci shorter than abdomen ; Rs. in fore- 
wing simple ... 2 

(2) Cui in forewing, simple; in hind wing, a 

complete fusion between M3 -1-4 and Cu, Pa ranotoperia f End. 
Cui in forewing, forked; in hindwing, 
the fusion between the JM3+, and Cu, 
is incomplete Duwiope da. Till. 

Genus Dinotoperla, Till. 

‘‘Canadian Entomologist,’’ 1921,' p. 43, text-fig. 4h. 

Dinotoperla carpenteri, n. sp. 

Text-figs. 1, 3, 4. 

Fore wing, 10 mm. Expanse, 21*5 mm. 

Head, thorax, and abdomen dull blackish, touched with 
dark brown behind the eyes and on notum. Eyes brownish- 
black. Anfennae about as long as forewing, very slender, 
with about 50 segments, the basal one slightly enlarged. 
Fronotuvi rectangular, broader than long. Legs dull 
brownish, the apices of the femora and tibiae darkened; 
the tarsi darker, except at base of first segment. Cerci rather 
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short, 10- to 11 -segmented, tapering, delicately haired, the 
basal segment thickest and much longer than any of the next 
few succeeding segments. In the male, the superior' 

a 2 )pendagcH are slender, elongated, curved processes, project- 
ing on either side of the penis, the basal portion of which is 
a broad plate, the ' distal portion slender and upcurved. 
The cerci and appendages of the male are figured in 
ventral view in text-fig. 4. In the female, the ven- 
tral plate is deeply bifid, 
a deep triangular median 
notch dividing it into 
two triangular pieces. 

Wings : — Fore wing 
medium fuscous, with 
irregular paler subhyalin© 
spaces between the cross- 
veins; Le,, each cross- 
vein is surrounded by a 
rectangle of the fuscous 
ground-colour, and the 
spaces between these rect- 
angles are paler. As the 
positions and number of 
these cross-veins is inoon- 
staiit, varying for each 
individual, the pattern 
thus produced is very 
irregular, and is never 
very conspicuous. Emd- 
wing a uniform medium 
fuscous. When at rest, 
the dark and pal© areas 
of the two wings appear to reinforce one another, giving the 
insect a distinctly banded appearance, as shown in text-fig. 1. 

Dedicated to F. W. Carpenter, M.A., late science master 
at Sydney Grammar School, in memory of many happy days 
spent in the field together studying aquatic insects. 

Locality; — Hornsby, near Sydney, N.S.W. Bred from 
larvae found on rocks in a small stream in Old Man^s Valley ; 
also found sitting about on the stems of reeds and grass near 
the stream. July to October. 

Tyj^s : — Holotype (Hornsby, Sept, 14, 1917, B. J. T.) 
and series of para-types in Tillyard Collection, Oawthron 
Institute, Nelson, N.Z. 

The set specimens have the abdomens so shrivelled that it 
is impossible to determine the sex or study the sexual append- 
ages. The descriptions of these organs given above were made 
from slides prepared from specimens of the para-type series. 
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MISCELLANEA. 

Obituary Notices, 

Remarks by the President. 

During tlie month one has passed away who, for a quarter 
of a century was an active Fellow of our Society, Mr. A. 
H. C. Zietz. He was elected in 1886. As one of the officers 
in the Adelaide Museum he had opportunities for study of 
much of our South Australian fauna, both land and marine. 
His first paper, read in April, 1887, was entitled ‘‘Descrip- 
tions of New Species of South Australian Crustaceans.'^ He 
created a new genus for one (Jrt/llo'paf/unis and specified the 
type as Jithodomiis. It was discovered in Gulf St. Vincent 
by a born naturalist, a young public school teacher named 
G. W. McDougall, who unfortunately died early in life. 
Doubtless some of the Fellows have seen the interesting 
little animal, which lives in a vertical burrow in soft stone, 
and so folds up its front parts as to form a remarkable 
flat stopper. The second crustacean was the Dromia 
Incavernosa^ a medium-sized crab with a strange kidney- 
shaped cavity outside each eye hole, with a red margin, the 
use of which he could not divine. This was the first of a 
dozen papers from his pen on birds, fish, snakes, crustaceans, 
kangaroos, wallabies, whales, dolphins, and fossils. In 
collaboration with Dr. E. C. Stirling he wrote two papers 
on the neirfont, and one on the PJu(scoJornfs f/fgctu 

of Owen. He was largely responsible for the reproduction 
of the gigantic wombat, Diprotodon (iu.^fralis^ whose skeleton 
is erected in the Australian section of the Adelaide Museum, 
building up its bones from the friable fossil remains found 
at Lake Callabonna The recognition of his scientific work 
and his friendliness are indelibly commemorated in a dozen 
or more species named after him by various authors, among 
whom I am pleased to number myself. Mr. Blackburn went 
further and created an insect genus of Ziefzia, He accom- 
panied me on some of my marine excursions in search of 
mollusca, and always proved himself an indefatigable col- 
lector, an intelligent scientist, and a very easy and agreeable 
companion. 

We have also to record the death of Mr. G. G. Mayo, 
who had been a Fellow from 1874 till 1919, a period of 
46 years, and who is now represented on our register by two 
of his children, Dr. Helen Mayo and Mr. Herbert Mayo, 
LL.B. A short tribute to his useful relationship to our 
Society was rendered last year when he resigned his Fellow- 
ship and may be found in Vol. XLIV. 

J. C. Verco. 

Evening Meeting, September 8, 1921. 
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A Tholeiitic Basalt from Eastern Kangaroo Island. 

(Communicated by Professor Walter Howcliin.) 

Tile evidence of igneous action of Tertiary date in the 
Kangaroo Island area lias, so far, been indicated only in the 
neighbourhood of Kingscote, and to the west. 

The rock, which is shortly described in this. note, repre- 
sents a further member of the Tertiary suite —developed in 
the vicinity* of Cape Willoughby. Through the kindness of 
Professor Howchin, the writer has been able to study this 
rock, collected by him from a dyke cutting the older Palaeozoic 
or Proterozoic schists near Cuttle Fish Bay, Hundred of 
Dudley (Trans. Roy. Soc. S. Austr , vol, xxvii., 1903, pt. I., 

p, 82). 

The hand specimen is a grey-black, fine-grained rock con- 
taining phenocrysts of felspar, visible with a low-power lens. 
There are also present a number of small spherical masses of 
brown colour which repiesent infilled amygdales. These do 
not exceed one-sixteenth of an inch in diameter. 

Viewed in thin sections, the rock has the mineral ogical 
composition and texture of a basalt. The phenocrysts con- 
sist of plagioclase and augite set in a ground-mass of hypo- 
crystalline nature. Tlie constituents of the ground-mass are 
augite, plagioclase, magnetite, brown glass, and the amygdale 
minerals, opal, and an undetermined zeolite. 

The augite phenocrysts are usually subidiomorphic and 
reach in size IJ mm. They are elongated parallel to the 
vertical axis. In convergent light they are seen to be of two 
types, a dominant one, biaxal, and in less amount an enstatite 
augite of uniaxial character. They are both colourless to 
greyish with well-developed prismatic cleavages, and com- 
monly show twinning on 100. The plagioclase phenocrysts 
reach a similar dimension but are usually smaller. They 
show twinning after the Carlsbad and Albite laws, and less 
commonly the pericline. Tlie composition approximates that 
of bytownite, with a refractive index of 1’57. A glomero- 
porphyritic texture is often apparent. 

The ground-mass of augite, plagioclase, and glass has the 
typical intercertal fabric, the brown glass occurring as angular 
patches between the plagioclase laths. The felspar is a plagio- 
clase of labradorite composition, with a lath-shaped habit, 
a»nd the augite granules still preserve a tendency towards 
elongation parallel to the vertical axis. Grains of magnetite 
are uniformly distributed through the base. The* amygdales 
of spherical shape are filled with a very low refracting sub- 
stance, partly isotropic, and partly birefringent. 

The isotropic material usually borders the vesicle, and 
the central part is filled with a birefringent mass of radiating 
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zeolite fibres. Both these substances have a refractive index 
less than 1 51. The isotropic material shows irregular cracks, 
and has the properties of opal. Its reflective index is con- 
siderably below that of the brown glass. These zeolitic 
patches are developed quite irregularly between the con- 
stituents of the ground-mass. 

In some ca^es the vesicle.^ were formed prior to the final 
consolidation of the rock as they are surrounded, externally, 
by the ground-mas,, fels] ar latl t arranged tangentially to 
the spherical irface ^ the vesicle. 

This rock is thus dstiiictly renied to the tholeiite type 
of basalt, but shows .ome ^.rflnities ^;ith the innimmorites, 
in the presence of a uniaxial aagite, and the presence of opal 
in the vesicle sub^iances indicate^ an acxdity more comparable 
with the latter. Tl»e rock bears lo relation petrographically 
with the Palaeozoic* d} ke rocks o» the Blinman and Victor 
Harbour districts, and there can be no question of its relation 
to the Tertiary igneous rocks of the Kingseote area. The 
basalts of Kingseote ^ 'en shown by Stanley (Trans. Hoy. 
Soc. S. Austr., vol. x vxiv , xOlO, pp. 69-74) to be enstatite 
types of comparative high acidity \o3% SiOa). By the pre- 
sence of the enstatite molecule in the uionoclinic pyroxene, 
this tholeiitic basalt i +rog aphically linked with the 
enstatite basalts, and it is pro»>abjiv. that tliey represent terms 
in a common differentiation sciies. 

C E Tilley. 

Evening Meeting, April 14, 1921. 


Loranthus and Its Hosts. 

Dr. J. B. Cleland exhibited specimens of Loranthus 
showing the remarkable resemblance eacl; bore to the general 
appearance of the particular hosts. Tims Loranthus exocarjpi 
on the cultivated olive (and oleandt> t ; L, rntratuUmis on 
Myoporuni platycarpnm; L, sp. near L. ffihheruhts on 
(Ut'<u(intui and L, hnophytluh on AcUfu Btolffti, were in some 
instances almost indistinguishable when growing from the 
trees or bushes on which they were parasitic. Wliy this 
resemblance ? 

(1) The suggestion that the resemblance is a protective 
device of advantage to the mistletoe can at once be dismissed. 
The mistletoe, being spread by birds feeding on its fruits, is 
more likely to court observation than otherwise. 

(2) May the resemblance be due to some hormone devel- 
oped in the host reaching the parasite by means of the sap 
and thus modifying and controlling the dev^opment of the 
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parasite in the same way that it may influence the host's 
tissues 1 This view is ruled out of court by an examination 
of the specimens exhibited, amongst which we find examples 
in which the leaves of the mistletoe resemble (1) the leaves 
of the host, (2) the phyllodes of the host, and (3) tlie 
branchlets of the host. In other words, the hormone if 
present would be modifying in some instances different struc- 
tures in the parasite to those in the host. 

(3) The following, it is suggested, is the real explanation. 
The successful establishment of the parasite is probably due to 
its accommodating itself reasonably well to the normal sup- 
plies of food and water available from the host. If it required, 
owing to greater evaporation, more water than the host was 
capable of distributing, then the parasite would presumably 
die out just as a plant in the earth succumbs in drought. The 
water supply of the host will depend partly on the evaporation 
from the leaves or leaf substitutes. If these are protected 
from rapid loss are glazed, terete, etc.), then the 

mistletoe to survive must modify its leaves so as to let the 
escape of water by their means be relatively equivalent to that 
from a corresponding branch of the host. Otherwise, if the 
loss be much greater, the available water travelling up the 
host will be soon exhausted. Hence only those species of 
Loranth can develop on particular hosts whose leaves function 
similarly to the leaves or leaf substitutes of the host. 

John B. Cleland. 

Evening Meeting, April 14, 1921. 

Old Native Camps at Commodore Point, 
Encounter Bay. 

The native camps referred to in these notes are at the 
back of Commodore Point, in Sections 2311 and 2285 1 

visited thena in January, 1921, and this is intended to record 
their condition at that date. 

Commodore Point is a granite outcrop backed by sand- 
hills. In these there are masses of travertine which were 
largely used by the natives for hearth-stones and, in the blown 
sand, these masses of blackened travertine often stand out as 
little hillocks. On digging into these, carbonized matter is 
found mixed with remains of food materials. Although one 
finds these ancient hearths scattered all through the sandhills 
at the sides and back of the Point, the main camp is just 
to the west of the Prenchmaii Rock. 

This camp is about 300 yards long and 100 yards wide. 
The whole area is thickly covered with shells of Drmait 
e^dermia from the adjacent Middleton beach, and this cockle* 
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'evidently formed tlie main food supply of the camp. The 
valves are present in countless millions. Mixed with these, 
sparingly, are shells of Turbo nndulatus, Fasciolaria, Fusus, 
and a few other species. The surface is uneven and there 
are mounds rising as high as 10 ft., in places. Hearths, 
formed of circular collections of blackened travertine, are 
scattered everywhere. Amongst these are burial mounds, 
many of which have recently been exposed, and long bones, 
ribs, and hand and foot bones are plentiful. Owing to the 
burials being in a sitting position the skulls have been first 
exposed and generally carried away. On digging down the 
lower jaw is generally the first bone met with. The bones 
are in a well-preserved condition and are evidently those of 
primary burials; that is to say, they are not interments of 
bones from tree burials such as one often finds in tumuli on 
the lower Murray. In these the hand and foot bones are 
frequently partly or wholly missing. The camp is of very old 
date, and the extensive sand movements have sifted out the 
shells and stones so that successive strata are probably mixed 
and now rest on the hard pan. 

The main object of the visit was to see what stone remains 
could be gathered. The stone implements of the Encounter 
Bay natives were of a most primitive kind, made to use in 
the camps and left there and not carried about. Those ex- 
hibited show the principal forms met with. The most common 
are the fiat oval hammer stones which appear to have been used 
for cracking cockles. In form they are light and easily 
handled, and their edges show the marks of frequent percus- 
sion. More rarely, one finds stout circular stones with a 
well-marked depression on which cockles and Turbos were 
placed to be cracked. Then there are rough hand axes, or 
choppers, made by knocking flakes off a pebble of suitable size. 
These are similar to those found in camps oxi the Victorian 
coast, and of which I have specimens from Point Cook, near 
Melbourne, where there is a similar extensive camp. 

Plat masses of granite are scattered about, brought from 
the adjacent beach, and are always polished with use on the 
upper-surface, while the lower is in the natural rough con- 
dition. These, probably, were used for grinding ochre, of 
which masses of the yellow and red variefies are met with. 
Small highly-polished stones were probably used to grind with. 
The search revealed no small chipped implements, but flakes of 
quartz are everywhere- These are of such a size and shape 
that they make excellent tools for opening the Donax^ and 
I suggest that this was the use they were put to. The quartz 
must have been brought from some distant part, and Rosetta 
Head seems to be the nearest place where it occurs in 
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quantity. High up on the saddle of Rosetta Head is a place 
which was very likely the source of this material, and chips are 
scattered about over a large area. Hie extreme hardness and 
edge of this material rendered the chips fit for their 
intended use without any secondary working. Chips of other 
material are less common, and some of them are pointed in 
form and may have been used as borers or gravers No large 
millstones are met with apart from the granite masses which 
may have been used as such, but one fragment with a concave 
surface is shown which is evidently of this nature. 

Apart from the mollusca the only food remains are the 
otoliths of the mullowan, or butter fish, which occur in con- 
siderable numbers all over the camp, and this fish evidently 
largely contributed to the aboriginal food supplies. 

R. H. PXTLLEINE. 

Evening Meeting, May 12, 1921. 


On the Methods Adopted by the Aborigfines of Australia 

in the Making: of Stone implements, based on 
Actual Observation. 

In my late visit to Central Australia I came into contact 
with some aboriginals that still used their native weapons 
Two of these, one quite destitute of clothing, were met with 
near the River Einke. They were carrying about half a 
dozen rabbits each, which they had killed by means of their 
wooden barbed-spears and throwing sticks, or womerahs. 
The womerahs had, as is usual, at the opposite end to the 
prong, a carefully-chipped stone implement, in the form of 
a gouge, which is used for shaping most of the wooden tools 
and weapons of the natives. Prom these men I obtained 
useful information as to the methods adopted by them in 
making their stone implements, whether by flaking, chipping, 
or otherwise. The information thus obtained throws im- 
portant light on certain features that could not previously be 
explained. 

It 'is well known that the stone commonly used by the 
aborigines as a braying stone, or hammer, was a naburally- 
form^, oval-shaped, waterworn stone, very fine in the grain. 
Tliese so-called hammer^' stones are among the most common 
and widely distributed of aboriginal implements, and are 
frequently found on the sites of their old camping grounds. 
They give evidence of having been used by the abrasion or 
roughened appearance that occurs on some parts of the sur- 
face. It has been a little perplexing to find that some of 
these hammer stones show an abraded surface at one or both 
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ends of the stone in its longer diameter, while others show 
the abrasion, not at the end, but at a little distance from 
the end, and on one or more of the lateral faces. In some 
cases the tool shows signs of use both at the ends and on the 
sides of the pebble. 

The reason for this was explained by my native in- 
structors. When a flake has to be struck from the core, the 
end of the hammer is used and a sharp blow is directed at a 
point near the edge of the previously prepared flat surface 
of the core. By this means a flake, possibly several inches in 
length, is struck off and shows a conchoidal fracture con- 
centric to the point where the impact was made. To obtain 
this effect the striking tool must be used vertically and with 
considerable force. To work up a fine cutting edge by 
secondary chipping a different method is adopted. During 
the day on which I met the two aboriginals at the Finke I 
happened to have picked up a quartzite flake, that was 
chipped to some extent on one side, and also a round pebble 
that had been used as a hammer stone. I produced these 
from my pocket and showed them to the two natives "With 
respect to the quartzite flake, they said, “Him no good.” I 
then said to them, “Show me how you make him.” One 
of the natives then took the quartzite in his left hand and 
the round stone, or hammer, in his right, holding the flake 
with its flat, or conchoidal side, uppermost Then, instead 
of using the hammer, end on, as is done when removing flakes 
from the core, he struck the edge of the flake by a sideways 
blow from the hammer, which produced a bevelled surface 
along the edge of the convex side of the flake. The object, 
in this case, was to make a womerah stone, but, as the native 
stated, the stone (a quartzite) was not a good kind of stone 
for this purpose. Womerah gouges are usually made from 
a very fine-grained poi'celain-like stone, and are often an 
article of barter between the tribes. 

This object-lesson explains not only the use of the smootli, 
oval-shaped pebbles (which might be more appropriately called 
iahticatots rather than hammers), but also the origin of the 
two kinds of abrasion seen on these stones, as referred to 
above. 1 also ascertained that in the use of the stone gouges, 
or other cutting instruments, the stone knife is not directed 
away from the workman, as in the case of European usage in 
cutting with a steel knife, but is directed towards the 
workman. 

Tlie information obtained from the natives at the Finke 
was confirmed and still further illustrated by the natives met 
with on the Macumba Station. 

Waltee Howchik. 

Evening Meeting, September 8, 192L 
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ABSTRACT OF PROCEEDINGS 

OF THE 

Royal Society of South Australia 

(Incorporated) 

FOB THE YeAB, NOVEMBER 1 , 1920 , TO OCTOBER 31 , 1921 . 


Ordinary Meeting, November 11 , 1920 . 

The President (Sir Joseph C. Verco, M.I)., P.R.C.S.) 
in the chair. 

Election. — John Neil McGilp a Fellow. 

Treasurership. — Tiie resignation of W. B. Poole as 
Hon. Treasurer was accepted with regret, and expressions of 
appreciation of his services were spoken ; B. S. Roach was 
elected to the vacant position. 

The Hon. Secretary reported that the Council had 
handed to the Archives Department of the Public Library, for 
safe custody, certain old documents referring to the origin 
and early history of the Society, which would be catalogued 
and alwa}7s available for reference. 

Resolved : That the Society endorses the following two 
resolutions passed by the Section of Public Health and State 
Medicine of the Australasian Medical Congress, held this 
year in Brisbane, mz . : — 

“8. That this Congress is of opinion that the time has 
arrived when a campaign of Preventive Medicine should be 
made real and effective, and that with the object of carrying 
out such an undertaking, and of fully utilizing existing agen- 
cies, the Commonwealth Government he approach^ and 
requested to appoint a Royal Commission to fully consider 
and report- 

*‘That the 'personnel of such a Commission should con- 
tain a considerable percentage of unofficial medical prac- 
titioners, and also representatives of local governing bodies. 

*'9. That this Congress recognizes the importance of pre- 
venting the extinction of wild life in Australia, both on 
grounds of scientific interest and of public health. It urges 
on the various State Governments the advisability of making 
reservations, biological areas in which the protection of the 
remarkable Australian animals may be adequate." 

In this connection it was pointed out that this Society, 
after a campaign of thirteen years, had succeeded in getting 
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passed througli Parliament the “Flinders Cliase Act/^ estab- 
lishing such a reserve in the western portion of Kangaroo 
Island under the control of a Board on which this Society 
and the University of Adelaide are represented. 

The Peesident reported that the Council had made to 
Mr. F. R. Marston a grant in aid of research into the possi- 
bility of obtaining from azine precipitates samples of the pure 
proteolytic enz^mies. 

Exhibits. — Dr. Pulleine, pro Mr. C. E. May, exhibited 
from near Pine Creek, Northern Territory, native copper in 
the form of large shot; gypsum crystals with inclusion 
resembling moss and also included bubbles; and from Darwin 
a rare shell (Valuta hednalll). Dr. J. B. Cleland exhibited 
a specimen of Loraiithn^ exocarp^ Behr., parasitic on 
LorantJius pendulum, Sieber, the latter growing on Eucalyptus 
odorata^ F. v. M., in Beaumont Common. The latter Loranth 
has been growing for twenty years or more, but has only 
recently been infected by the first-named. The first-named 
has, however, been growing on an oleander near by for very 
many years, and from this source, probably, has been dis- 
tributed to a number of cultivated olive trees. A second 
instance of Loranthus linopliyllus growing on L. pendulus has 
been seen near Clarendon. Also a bird’s nest, decorated with 
wild flowers which had been worked into the lining and 
especially the entrance. The flowers, consisting of three spider 
orchids (Galadenia dilatata, R. Br.), a number of white ever- 
lastings ( HeUclu'ysiim Baxten^ F. v. M.), and several heads 
of a brownish rush-like plant (Liizuht campestHs, Dec.) were 
quite fresh when the nest was found, having obviously been 
gathered that morning or the evening before. The birds had 
evidently exercised selection in their choice of material, hav- 
ing chosen the spider-like yellow-brown and purple orchids and 
the brownish rush-like heads, though these plants were not 
nearly so abundant as some others, for example a striking 
blue orchid. The nest was found at Clarendon on October 13> 
being empty of contents. Its original builder was Pomafar-^ 
hinus supcrcihosm^ Vig. and Horsf., but the old nest had been 
taken possession of, Dr. Morgan suggests, by the finch 
Etagonopleura guttata (Shaw). Prof. Cleland was indebted 
to Mr. J, M. Black and Dr. Rogers for the identification of 
the species referred to. Capt. S. A. White exhibited a native 
skeleton recently ploughed up at the Reedbeds, showing 
mended fractures of leg and arm bones ; also the pear-shaped 
fruit of a Western Australian Hakea, and the curious black 
“kangaroo paw” flower. Mr. A. M. Lea exhibited a col- 
lection of insects made by Mr. F. Parsons in the north-east 
corner of the State, and another by Mr. H. M. Hale in the 
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Flinders Ranges. Both collections contained several species 
new to- science. He also exhibited roots of an apricot tree 
dying from the attacks of weevils, and apricot leaves and 
fruits destroyed by another species of weevil (Desianfha 
ftocivaj, Mr. A. R. Riddle discussed an apparently un- 
recorded phenomenon occurring in the electron type of X-ray 
tube, by means of which a brilliant blue light was produced. 

. Oedinary Meeting, April 14, 1921. 

The President (Sir Joseph C. Verco, M.D., F.R.C S.) 
in the chair. 

Nomination. — R. J. Burton was nominated as Fellow. 

Papers. — "'Additions to the Flora of South Australia, 
No. 19/’ by J. M. Black; “Crinoids from the Cretaceous 
beds of Australia, with Description of a New Species,” by 
Professor "Walter Howchin, F.G.S. ; "A Tholeiitio Basalt 
from Eastern Kangaroo Island,” by C. E. Tilley (communi- 
cated by Professor Howchin). 

The President reported that the Council had made a 
grant to Professor Wood Jones in aid of research into the 
Fauna and Flora of Nuyt Archipelago. 

Exhibits. — Dr. Pulleine exhibited palaeolithic stone 
implements from South Bruni Island, Tasmania, at the Easter 
encampment of the Tasmanian Field Naturalists, and made 
some remarks upon Tasmanian implements generally. Capt. S. 
A. White exhibited the following birds: — Tyto novae- 
hoUandiae (Chestnut-faced Owl), from the blowhole on 
Nullarbor Plain, with Tyto delicatula for comparison; Gora- 
cma rohu&ta mentalis (Southern Cuckoo Shrike), from South 
Australia, with Goracina melaiiops (Black-faced Cuckoo 
Shrike) from New South Wales and South Australia, and 
Pteropodocys maxima (Eastern Ground Cuckoo Shrike) from 
New South Wales for comparison ; also specimen prints of 
Cayley’s "Birds of Australia.” Professor J. B, Cleland ex- 
hibited specimens of Loiantlivs^ showing their resemblance to 
their respective hosts \yide Miscellanea]; also portion of a 
branch of a sugar-gum fEuealypins cladocaJyx) over 2 in. 
in diameter which broke off spontaneously at its juncture with 
the stem at 12.30 p.m. on February 19, 1921, th^ day being 
warm and muggy and the maximum shade temperature 91° F. 
During this month, in the neighbourhood of Adelaide, 
numerous large fallen branches were seen lying under these 
trees. Mr. J. H. Maiden, to whom tlie matter was referred, 
stated that owing to the liability of the branches of this 
species to fall in this way, its cultivation had largely gone 
out. The wood of the branch examined was very sappy. Also 
a number of portions of the roots of a mallee (Enoah/j^tus 
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olcom, F. V. M.) removed from a well, sunk beside tlie tree, 
at a deptli of 50 ft. The roots are up to \ in. or more in 
diameter and very porous, the opening of the tubes being 
just visible to the naked eye. The tree was growing about 70 
miles north of Renmark in a slight depression. Being of 
rather luxuriant growth, a bore was put down beside it in 
search of water. At 115 ft., a portion of the mallee-root 
came up; at 124 ft. water was tapped. Tlie well was now 
being sunk to reach thih water, and when visited had reached 
50 ft. Professor Wood Jones showed a melanistic variety of 
The common i<pcssum f Tncho^tirvfi vnlpeciila) which was taken 
when young from the pouch of a normally-coloured female; 
also a series of otoliths from South Australian fish. Mr. E. 
R, Waite, on behalf of the South Australian Museum, showed 
a series of all the sea-horses known in South Australia, 
seventeen in number, including five new species. Mr. A. M. 
Lea exhibited some red raite^i, found in immense numbers on 
apricot tree^, at Angaston , also pumpkins, in various stages, 
attacked by the squjish-tip disease, a fungus that has 
destroyed more than half the past season’s crop of pumpkins, 
melons, and marrows in South Australia. 

% 

Ordinary [Mehting, May 12, 1921. 

The Vice-President (R. H. Pulleine, M B.) in the 
chair. 

Election. — R. J. Burton was elected a Fellow. 

Nomination. — Gilbert Henry Dutton, B.Sc., F.G.S., was 
nominated as Fellow. 

Notice of jMotiou by A. G. Edquist re planting of 
Morialta Reserve. 

P ’ERS. — ‘'Notes on some Western x\.ustralian Chitons 
(Polypi icophora) with Additions to the Fauna, and the 
Descrb ^ion of a New Species of by Edwin 

Ashb , F.L.S., M.B.O.U. ; “Geological Memoranda (second 
contribution). Subjects: I., Miniature Serpuline ‘Atolls’; 
II., Pseudo-Cryptozooii Structure; III., A Pre-historic 
Alluvial Fan at the Mouth of the Glen Osmond Gorge; IV., 
The Occurrence of Scoriaceous Boulders iii the ancient gravels 
of the River Torrens,” by Professor Walter Howchin, 
F.G.S. ; “Notes on Old Native Camps at Commodore Point, 
Encounter Bay,” by R. H. Pulleine, M.B. 

Ordinary Meeting, June 9, 1921. 

The Vice-President (R. H. Pulleine, IM.B.) in the 
chair. 

Election. — Gilbert Henry Dutton, B.Sc., F.G.S. , was 
elected a Fellow. 
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Resoi.ved, on the motion of A. G. Edqitist, seconded 
by Professor Osborn — “That this Society interest itself in 
the future planting of Morialta Reserve, and recommend that 
the Flora of the l^serve be kept typically Australian by the 
exclusion of exotic trees and shrubs/' 

Resolved — “That a copy of this resolution be presented 
to the Minister controlling the Reserve, by a deputation 
consisting of the President, Dr Pulleiiie (V P.), tlie Hon. 
Secretary, Professor Osborn, Professor Cleland, and Dr. 
Rogers." 

Papers. — “The External Characters of Pouch Embryos 
of Marsupials, No. 2, Xotorycte^ tt/pklopft,'' by Professor 
Wood Jones, D.Sc., FZ.S.; “Australian Coleoptera of tho 
Family Malacodermidae," by A. M. Lea, F.E S. 

Exhibits. — Professor Howchin drew attention to the 
variation in the present outline of the Morialta Fall from that 
shown in the coloured illustration of the same (then known as 
Glen Stuart) in George French Angas' book published in 
1845, proving that there had been a slight recession in the 
falls since that date. Mr. Edwin Ashby exhibited some 
specimens of great historic interest, shells collected by the 
famous naturalists, Peron and Lesueur, of the ship^ “Le 
Geographe," under the command of Capt. Nicholas Baudiii, 
who, in 1802, sailing round from eastern Australia, met Capt. 
Flinders in the “Investigator," The naturalists made some 
very valuable collections at the various places visited, especi- 
ally at King Island, in Bass Strait. The specimens shown by 
Mr. Ashby are some of those collected while Baudin lay off 
King Island, and which, on the arrival of the explorers in 
Paris, were named by the famous French savant, De Blain- 
ville, in 1825. The name he gave to them was that of Chiton 
Jineokitus. It is a rather interesting coincidence that the 
final recognition of De Blainvilie's shell Cliiton, now Ischno- 
chiton Untohiin^^ was only established by one of Mr. Ashby's 
papers published in the Royal Society's Transactions of last 
year. This result was made possible through information 
supplied by a Belgian specialist in this group of mollusca 
named Commandant Paul Dupius. In August last year, after 
a long silence due to grave illness, Mr. Ashby received a letter 
from him in which he says, “I shall have no time again to 
study further my Polyplacophora.. The Museum offered to 
me £l00 to get my collection (less than it has cost me), but 
I do not like to put my collection where nobody will do any 
work about it. I prefer to give the whole lot to somebody 
interested witli the matter, so I decided to send you my 
collection parcel by parcel." He then mentions some of the 
very valuable types and cotypes the collection contains, and 
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concludes \vitli the words, “No need to thank me at all; 
the whole pleasure I feel in sending my collection to the best 
man able to possess it is quite enough/’ Three parcels have 
already been received containing much valuable material, and 
these are to be followed by others from time to time. One 
of the shells shown still has the words “He King” written on 
the inside of the shell, no doubt in the handwriting of one or 
other of the famous naturalists Peron and Lesueur, adding 
thereby special interest to that particular specimen. Mr. 
Ashby also showed Choriplax grayi, H. Adams and Angas, 
1864. The specimen shown had been found by a Mr. George 
Pattison near Cape Banks Lighthouse, who sent it to Dr. W. 
G, Torr, by whom it was placed in Mr. Ashby’s hands for 
description. Professor Osborn showed a rust fungus (TJromy- 
cladium tepptrianumj on various Acacias, with V. simplex 
for comparison; also downy mildew on vines fPlasmopora 
viticolaj, a pest recently appearing in South Australia, which 
could only be controlled by spraying. Professor Cleland 
showed a large mass of “spinifex” (Tnodia, sp.) gum from 
the Roebourne district, north-western Australia. This is 
used by the natives for fixing barbs on their spears. Also fresh 
specimens and a water-colour sketch by Miss Fiveash of the 
stone-making fungus, Folyporm hasdapiloides, McAlp. and 
Tepper, for which they proposed the generic name Lacco- 
eephalum. The fungus belongs to the section ovinus of Po/y- 
parus. It proves to be developed from a deep-buried heavy 
true sclerotium, on top of which a false sclerotium appears 
which has hitherto been the part found by collectors. Tlie 
cap is coloured brown. It is not always reticulated. Also 
specimens of some rare or unusual puff-balls from Monarto 
South, viz., Secotium melanospermiim, Berk., the first finding 
since Drummond discovered the species in Western Australia 
over seventy years ago; Phellonna strohilina, only found twice 
before; a large Tylo.stoma; and Battarea pJialloides, var. 
Stevenii, These fungi would be further discussed in a later 
paper. Mr. A, M. Lea exhibited two drawers of insects from 
the very fine and extensive collection recently given to the 
South Australian Museum by Mr. William White, of Fulham ; 
many of the showy moths and grasshoppers, although taken 
fifty years ago, preserved their natural colours, but some- 
times trimm^ and stiffened by pasting strip of paper on 
underside of wings, and sometimes painted natural colour. 

Ordinary Meeting, July 14, 1921. 

The President (Sir Joseph C. Yerco, M.D,, F.R.C.S.) 
in the chair. 
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The Peesidext reported that the resolution, re Morialta 
Reserve, passed at the last meeting, had been presented to 
the Hon. Minister ot Education, and that the deputation had 
received a favourable reply. He also reported the death of 
our Fellow, the Rev. D. T. Whalley. 

National Parks, etc. — A letter was received from the 
Naturalists’ Section and the Fauna and Flora Protection 
Committee, proposed public meeting to urge the reservation 
of large areas for our native Fauna and Flora, and asking for 
the appointment of two delegates to a committee to make 
arrangements for same. Messrs. Edwin Ashby (Vice-President} 
and Walter Rutt (Hon. Secretary) were appointed. 

Paper. — “The Rediscovery of Vhorifln,r r/rayl^ etc.,” by 
Edwin Ashbv, F.L.S., M.B.O.U. 

Exhibits. — Mr. Edwin Ashby exhibited fossil Loricdla 
^vulpta, Ashby, from Table Cape, Tasmania. Five species 
of Western Australian parrots, viz., Barnard ins semitor- 
quafus^ Quoy. and Gaini., from Elleiisbrook, in the south-west 
of the State, and from 20 miles west of Moora ; B. zo^iarms 
canitrcteni>% Mat., from Moora, and from Watheroo; Platy-^ 
census icterotis^ KuhL, from Ellensbrook; Fnrpnreicephalt/'^ 
Vig., from Ellensbrook; Fsephofits fnnlticolor, KuhL, 
from Watheroo. Professor J. B. Cleland exhibited water- 
colour drawings of two curious fungi — the beef-steak fungus 
recently introduced from Europe, and a fruiting portion of 
native bread. Dr. C. Fenner (for Dr. Johnson) exhibited 
sections of recent borings in Adelaide streets; fossil-bearing 
limestones from various localities; igneous rocks from 
Houghton; and belemnites from Central Australia. Mr A. 
M. Lea exhibited three Cypress Lambert lamt trees that had 
been killed by jewel beetles (Dtado^us scdl-aris). The beetles 
lay their eggs on the trees near the ground and the larvae 
practically ringbark the tree and many of the roots, usually 
killing the trees and causing unsightly gaps in hedges. Mr. 
A. G. Edquist exhibited specimens of a mistletoe, Loranthns 
tiioearpns^ found growing on the oleander, olive, and 
Fi^ntdacacia, but not showing any tendency to simulate the 
foliage of the hosts. Mr. Keith Ashby showed curious apple- 
like growths found when pruning apple trees, and believed to 
be produced without flowers. 

Ordinary Meeting, August 11, 1921. 

The President (Sir Joseph C. Yerco, M.D., F.R.C.S.) 
in the chair. 

The President reported that the Council had agreed to 
support three lectures by Dr. Richard Berry, Professor of 



Anatomy in the TJniversity of Melbourne, to be given in Ade- 
laide on September 2. 5, and 6. on * 'Child Welfare from the 
standpoint of Science, and its bearing upon National 
Efficiency.’’ 

The President reported that, on the initiation of the 
Field Naturalists’ Section, a public meeting would be held 
under the auspices of fifteen Societies interested, on August 18, 
to demonstrate the strong public opinion that exists in favour 
of more active and sympathetic steps being taken to set aside 
further areas of national reser\^es, and to support those already 
proclaimed for the preservation of the native Fauna and Flora. 

In connection with this subject, Mr. A. H. Elston 
referred to an article in "The Scientific Australian,” for July, 
on "Australian Fauna.” 

A letter was received from the Australasian Association 
for the Advancement of Science, enclosing resolutions re a 
Co-ordinated Investigation into Land and Freshwater Flora 
and Fauna of Australia and Tasmania. 

Papers. — "Australian Coleoptera, Part 2,” by Albert 
H. Elston, F.E.S. ; "The Craters and Lakes of Mount Gam- 
bler,” by Charles Fenner, D.Sc., F.G.S. 

Exhibits. — Professor Howchin exhibited scoriaceous lava 
from the sea coast at Streaky Bay. Mr. A, M. Lea showed a 
collection of insects recently made by Dr. A. M. Morgan in 
north-western Australia, including several new to science. 
Sir Douglas Maw son showed a relief model of the Adelaide 
Ranges, indicating a suggested route for a railway from Ade- 
laide to near Tailem Bend. Capt. S. A. White exhibited 
two species of Xi/Jometum (Wonder, or Native Pear), r?*., 
-T. occidenfahs, from Western Australia, growing to a height 
of 25 ft. ; and -Y. from Queensland, growing to a 

height of 20 or 30 ft. Also seeds of 2!acr()iamia Dougla.m, 
from Queensland, and of J/. Frasrri, from Western Australia; 
Cmuarina toruJos^d, destroyed by Black Cockatoos, from 
Fraser Island, Queensland; 2[eJi(Jenen 2lmdcni^ Boronia 
plnnata^ and B, ledi folia. Also the following birds: — 
Fahuncuhis frontattf,^ (Yellow-bellied Shrike-Tit) and 
Mgzomela saaguineoleifta (Sanguineous Houey-eater), and 
coloured plates of birds and their eggs in connection with 
Cayley’s "Birds of Australia” shortly to be published. 

Ordinary Meeting, September 8, 1921. 

The President (Sir Joseph C. Verco, M.D., F.R.C.S.) 
in the chair. 

The President referred to the death, since last meeting, 
of two Ex-Fellows — Mr. A. H. C. Zietz, who was an active 
Fellow for 25 years, a notice of whose work appears upon 
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another page; and Mr. G. G. Mayo, a Fellow for 46 years^ 
of whose connection with the Society a notice appeared on 
page 379 of Volume XLIV. of our Transactions. He also 
congratulated Dr. Edward Angas Johnson on his election as a 
Fellow of the Royal Sanitary Institute of London. 

Papers. — ''On the Occurrence of Aboriginal Stone Imple- 
ments of Unusual Types in the Tableland Regions of Central 
Australia*' ; and "Notes on the Methods adopted by the 
Aborigines of Australia in the Making of Stone Implements^ 
based on Actual Observation,” both by Professor Walter 
Howchin, F.G.S. 

Exhibits. — Mr. L. Keith Ward showed flint chippings- 
from Wilson Bluff, in the south-west corner of South Aus- 
tralia, near Eucla, and from Sponge Cove, at the head of the 
Bight, in both cases found on the top of the cliff. Capt. S. 
A. White showed specimens of the Red Cedar Twig Borer 
rohu^^ta) and twigs of Cedrela, var. 
tmliSy from the Queensland forests, showing the destruc- 
tive work of the insect; also two species of freshwater shells 
from Lake Prome ; small flies, which cluster in dense masses ; 
and specimens of the wood, polished and unpolished, of the 
Oak (Tarrietia argyrodendron and T. actinophylla) Mr. A. 
M. Lea exhibited a new flea-beetle ( MordelUstena) parasitic 
on white ants at Townsville, and some small objects, resembling 
insects* eggs, but which proved to be a deposit of lime particles, 
found adhering to a fowl's egg. Dr Angas Johnson showed 
gastroliths from a yabbie ; ambergris from Port MacDonnell ; 
and She Pine, native damsons (Podocarpifsf elata), from 
Queensland, showing the expanded front stem. 

Annual Meeting, October 13, 1921. 

The President (Sir Joseph C. Verco, M.D., F.R.C.S.) 
in the chair. 

Tbob President welcomed as a visitor Sir Edgeworth 
David, Professor of Geology in the University of Sydney. 
He also referred to the death of Mr. W. L. Ware, a Fellow 
of the Society since 1878 and Hon. Auditor since 1910. 

The British Science Guild (S.A. Branch) forwarded a 
letter referring to the series of Natural History Handbooks 
to be issued under its auspices, and soliciting subscriptions 
towards the cost of illustrating the same. Tlie authors* ser- 
vices were being given gratuitously, and the Government had 
agreed to print and issue the books. 

Nominations. — The following were nominated as Fellows : 
— Owen M. Moulden, M.B., B.Sc., Dr. Melville Birks,. 
Professor T. Harvey Johnston, M.A., D.Sc , and Oscar W. 
Tiegs, M.Sc. 
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The Annual Report and Financial Statement were read 
and adopted. 

Election of President. — Sir Joseph C. Verco having 
declined re-nominatio-n, R. S. Rogers, M.A., M.D, was 
elected, and took the chair. 

The following resolution was carried upon the motion of 
Professor Howchin, seconded by Mr. Walter Rtjtt: — ''Tliis 
meeting places on record its high appreciation of the services 
of Sir Joseph C. Verco as President of this Society during 
the past 18 years. He has seldom been absent from his duties 
in the chair, which he has filled with marked ability. His 
devotion to the interests of the Society has been unremitting, 
and by his personal monetary contributions, as well as by 
donations secured through his agency, the financial position of 
the Society has been greatly advanced. We trust that the 
Society may long enjoy the privilege of Sir Josephus 
fellowship.’’ 

Election of Officers. — The following were elected for 
1921-22: — Tice-Preiiideiiis, Sir Joseph C. Verco and Dr. 
Pulleine; Hon. Tremuret, B. S. Roach: Hemliers of Council, 
Professors Howchin, Wood Jones, and Cleland and Capt. 
White; Hon. Auditois, W. C. Hackett and H Whitbread; 
Pepresentafii^e mi the Board of Governor.^ of the 5. A. Library, 
etc., Professor Howchin. 

Papers. — '‘Notes on the Geology of the Moorlands (South 
Australia) Brown Coal Deposits,” by A. C. Broughton; "The 
Status of the Dingo,” by Professor F. Wood Jones; "The 
Wing-venation of the Lepto'perlidae (Order Perlaria) with 
description of a New Species of the genus Dinofoperla from 
Australia,” by R. J. Tillyard, D.Sc. (communicated through 
A. M. Lea, F.E.S.); "Onchocerciasis of Queensland Cattle,” 
by Professor T, Harvey Johnston, M.A., D.Sc. (communi- 
cated through Professor Cleland, M.D.); "Not^ on the 
Gynostemium of Diurn and the Pollinary Mechanism of 
by R. S. Rogers, M.D. 


ANNUAL REPORT, 1920-21. 


The Hon. Treasurer (Mr. W. B. Poole), in November, 
resigned his o^ce through failing health, and Mr. B. S, 
Roach was appointed in his stead. 

Tlie Transactions this year include papers on a variety 
of subjects, Professor Walter Howchin, Dr. Charles Fenner, 
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Mr. A. 0. Broughton, and Mr. C. E. Tilley dealing with 
geological; Professor Wood Jones, Professor Harvey Johnston, 
Mr. A M Lea, Mr, A. H Elston, Mr, Ashby, and Dr. 
Tillyard with zoological: Dr. Rogers and Mr. J. M. Black 
with botanical ; and Professor Howcliin and Dr. Pulleine with 
ethnological subjects. 

Tile exhibits at e%»-ening meetings have been numerous and 
interesting. 

Reference was made in the last Annual Rej^ort to the 
need for additional shelving, the request for which was laid 
before the Government by the Board of Governors of the 
Public Library, etc. ; but, -so far, no result has followed. 

The index to our publications for 1901'1920 is now com- 
plete and in the hands of the printers. Tlie cost of printing 
and issuing the same will be a serious item in next yearns 
expenditure. 

Two grants in aid of research have been made during the 
year — one, to Mr. F. R. Marston, for research into the possi- 
bility of obtaining from azine precipitate samples of the pure 
proteol 3 rtic enzymes; and one to Professor Wood Jones, for 
research into the Fauna and Flora of Nuyt Archipelago 
Mr. Marston's work was delayed by the miscarriage of some 
apparatus, ordered from London, by the University, but he 
hopes to be able to report fully before the close of the summer 
vacation. Professor Wood Jones’ reseaclies have been in pro- 
gress, and he hopes to obtain considerable new material dur- 
ing the forthcoming vacation. 

The Public library having established an Archives 
Department for the preservation and cataloguing of documents 
relating to the history of the State, the Council has deposited 
therein documents dealing with the early history of this 
Society, and of its connection with the Public Library, 
Museum, and Art Gallery of South Australia, 

The International Catalogue of Scientific Literature was, 
for some years, financed by the Royal Society of London; 
but as the burden became too heavy an appeal was made to 
other scientific bodies, including our Society, to assist in 
defraying the cost. This appeal having met with a poor 
response, the publication of the catalogue will probably not be 
resumed, which would be a serious loss to the scientific world. 

The Society has given its support to various propaganda 
of a scientific nature. A deputation from the Society waited 
upon the Government to urge that the planting of the 
Morialta Pleasure Resort be kept typically Australian by the 
exclusion of exotic trees and shrubs. It was also represented 
at a public meeting, held in the Town Hall, under chair- 
manship of His Excellency the Governor, to advocate the 
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establishment of larger reserves for native Fauna and Flora. 
It was also one of the Societies which arranged for the 
delivery, by Professor R. J. A. Berry, of Melbourne, of three 
lectures upon ''Child Welfare from the standpoint of Science^ 
and its bearing upon National Efficiency.^’ At the conclu- 
sion of these lectures a resolution was carried that, "In the 
opinion of this meeting it is essential that effective measures 
be taken in the immediate future for the investigation, study, 
and solution of the problem associated with the mental status 
and development of the children of South Australia.” The 
provisional committee appointed to carry this resolution into 
effect, including five Fellows of this Society, appointed a sub- 
committee to consider an effective plan of action, and to 
report to the full committee. It is hoped that the result of 
such action will be the growth of a sounder public opinion 
upon these subjects. 

The present membership of the Society comprises 9 Hon- 
orary Fellows, 4 Corresponding Members, 81 Fellows, and 
1 Associate. 

Jos. C. Vebco, President, 

Walter Rutt, Hon, Secretary. 


September 30, 1921. 



X 


KD 


I XtH 


oi>o 

CO c 

rH r—i X C5 O 
rH 

COX'*# 

C^lH 

ox 

CO C o ^ »0 

t'-XX 

rH 

rH 1-4 

rH rH 


iO-<^i-t 

oco 

1 XN«XrH 

(NX C 


X CO 

1 . . 

1 rH 

1 ^ 00 

X«N 


§ .s ^ 

O tD’-P'S 


si c> 

.2 t 

Ua ® 

O g 03 
^ 2 ^ 

.® a O 

*? >S 

isll 

2Sm(£ 


of^ “ : 

bD bC o'S 

|.s it s 


: b£.2 A.S.S S? d 

’^•S a •« rt-g >H 4> ^ 

rta 

xn 


m 

ci,«<}u 

(uCu ^ 

Vs 

fll-S 

« oS eti cs 
dDQffiO 
W 


1 . 

1 -« 

ox 

4 

0 

O05CN Q 


lOCD 

X o 

ccocoa (N 

i 

iHtH 

HJ(« 

75 1 

150 

rH 

1 -”®2 8 
rH 

1 

OX 

li : 


:'0 ; 

: 

H ; 


• c • 

^ : . . : jf : 


H .®5 

I ill 

11 ”^ 

© 

§ 85 ^ 


S« ? 

>.S bon 

of, fJHH 

0.2^43 „ 

S S’C‘43 
2 -§^| 
'«co .2 


a> ,*.2 d ® 

© ‘H 5»W *«'Xt 
ropL, W^ge< 

ll'sli'lg 

O 4® ^ 2 .2 Jh m 


s"i 8 

fO j, g iH 

^il- 

|llN 



ENDOWMENT FUND. 
(Capitai., £3,844 6s. lOcl.] 


■T3 




O 

o 


03 

00 


o 

o 


s s s 

O <M r-4 


O 

o 

o 

40 

CD 


OrH 

OOO 


« 

^ r. 

co^ 

CO 


s 

00 

rH 




g 

s 

-p 

0 s 

CO « 

s 

I® 

01 • 


't 


^ 

O HH 

o-s 

■ t=l -p o 

a'^i 

■ S § s 

■ £-2 5; 

CO 
-iS rr> 


• I . t - 

: « : a : 

t-4 ^ I— C 

S 5 

-p DU 

S "ti S 
S S 




w 

o 






I .-2 .5' 

OQ<OQ-«i^ 2Q 


s'® 

. CO TO 

r-4 ^ 40 50 rH 

^ srt 


PtOOQr 

a< 




d 


’SS’Ss’S- 

S CD aj oc 30 


a. 



f§ 

Si: 

o 

s 

p=t 

cc 

fn 


W. Chammon Haokhtt, I .iudifors. 
Howaei) Whitbbbad, I 

Adelaide, October 1, 1921. 



296 


DONATIONS TO THE LIBRARY 

FOR THE Year ended September 30, 1921. 

Transactions, Journals, Reports, etc., 
presented by the respective governments, societies, and 

editors. 

AUSTRALIA. 

Australasian Institute oe Mining Engineers. Proc., 
no. 38-40. Melb. 1920-21. 

Australia. Bvreau of Census and Statistics, Official year- 
book, no 13. Melb 1920. 

Bureau of Meteorology. Rain-map, 1919-20. 

Institute of Science and Industry. Bull. 17, 19-21. 

geience and Industry, v. 2, no. 9-12. Melb. 

Australian Institute op Tropical Medicine, Report, 1917- 
19. Townsville. 1918-20. 

Northern Territory. Report of Administrator, 1920. 
SOUTH AUSTRALIA. 

Public Library, Museum, and Art Gax.lery op S. A. Records 
of S.A. Museum, v. 1, no. 4; 2, no. 1. 

Report, 1919-20. Adel. 1920. 

Royal Geographical Society op Australasia (S.A. 

Branch). Proc., v. 20. Adel. 1921. 

South Australia. Dept, of Mines. Review of mining opera- 
tions in S.A., no. 32-33. Adel. 1920-21. 

South Australian Naturalist, v. 2. Adel. 1920-21. 

, Woods and Forests Dept. Report, 1919-20. 

South Australian Naturalist, v. 2, Adel. 1920-21. 

South Australian Ornithologist, v. 5, pt. 4; 6, pt. 1-3. 

NEW SOUTH WALES. 

Australian Museum. Records, v. 12, no. 13; 13, no. 3-4. 
Linnean Society op N.S.W. Proc., v. 45, pt. 3-4; 46, pt, 
1-2; and abstracts. Syd. 1920-21. 

Maiden, J. H. Critical revision of the genus Eucalyptus, 
pt. 43-48. Syd. 1920-21. 

Porest flora of N.S.W., v. 7, pt. 6-7. 

New South Wales. Board of Fisheries, Report, 1919. 

Botanic Gardens. Report, 1919. Syd. 

Dept, of Agriculture. Agricultural gaaiette of N.S.W., 

V. 31, pt. 10-12; 32, pt. 1-9. Syd. 1920-21. 
Science bull., no. 18, 20. Syd. .1921. 
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Xew South Wales. D^pt. of Fithlic Health, Eeport, 1919. 
Syd. 1920. 

Geological Su)*veg. Records, v. 9, pt. 2-4. 

Royal SociErr of N.S.W. Journ.. v. 53. Syd. 1919. 
Sydney University. Calendar, 1920-21. 

Science papers, 1916-20, A, Bl, B2. 

QUEENSLAND. 

Queensland. Dept, of Agriculture. Agricultural journal, v, 
14. pt. 4, to V. 16, pt. 3. Brisb. 1920-21. 

Geological Survey. Publication, no. 269. 1921. 

Queensland Museum. Mem., v. 7, pt. 2. Brisb. 1921. 
Queensland University. Collected papers, v. 1. 

Royal Society of Queensland. Proc., v. 32, 1920. Brisb. 

TASMANIA. 

Royal Society of Tasmania. Proc., 1920. Hobart. 
Tasmania. Dept, of Mines. Underground water-supply 
paper, no. 1. Hobart. 1921. 

Geological Survey. Bull. 31-32. Hobart. 1921. 

VICTORIA. 

Royal Geographical Society of Australia (Victorian 
Br.). Journ., v. 3-4 : o, pt. 1; 7, pt. 1; 33, pt. 2; 34. 
Melb. 1885-1918. 

Royal Society of Victoria. Proc., v. 33. Melb. 1921. 
Scientific Australian, v. 27, no. 1-6. Melb. 1921. 
Victoria. Geological Survey. Bull., no. 43. 1920. 

Records, v. 4, pt. 2. Melb. 

Victorian Naturalist, v. 37, no. 6, to v. 38, no. 5. Melb. 

WESTERN AUSTRALIA. 

Royal Society of W.A. Journ., v. 6, pt. 2. Perth. 1921. 
Western Australia. Geological Survey. Bull. 78-83. 

ENGLAND. 

British Museum (Natural History). Catalogue of the 
Lepidoptera, Phaleense, suppl. v. 2, and plates. 

Economic ser., no. lA, 11. Lond. 1920. 

Summary guide to galleries. 1920. 

Cambridge Philosophical Society. Proc. v. 20, pt. 1-3. 

Trans., v. 22, no. 22. Camb. 1920. 

Cambridge University. Solar Physics Observatory. Annals, 
V. 4, pt. 1. Camb. 1920. 

CoNCHOLOGiCAL SOCIETY. Joum., V, 1-6; 16, no. 5-6. 1874- 

1921. 

Entomological Society. Trans., 1920, pt. 3-6. Lond. 
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Geologicai. Society. Geological literature, 1913. Loud. 

Quarterly journ., v. 76; 77, pt. 1. 1920-21. 

Impbbi\l Bureau of Entomology. Review of applied 
entomology, ser. A and B, v. 8, pt. 8-12; 9, pt 1-7. 
Imperial Institute. Bull., v. 18. Lond. 1920-21. 
Linnean Society. Journ., botany, no. 302. 1920. 

Journ., zoology, no. 228-9. 1920-21, 

— List and proc., 1919-20. Lond. 

Trans., zoology, v. 17, pt. 4. Lond. 1921. 
Liverpool Biological Society. Trans., v. 34. 1920. 
Manchester Literary and Philosophical Society. Mem. 

aud proc., V. 63; 64, pt. 1. 1920-21. 

National Physical Laboratory. Collected researches, v. 
14-15. 

Reports, 1918-20. Lond. 1920-21. 

North of England Institute of Mining Engineers. 

Trans., v. 64; 70, pt. 3-6; 71, pt. 1-3. Newc. 

Royal Botanic Gardens, Kew. Bull., 1920; and Index, 1887- 
1918. Lond. 1920. 

Royal Colonial Institute. United Empire, v, 11, no. 9-12; 
12, no. 1-8. Lond. 1920-21. 

Royal Geographical Society. Journ,, v. 56, no. 4-6; 57; 

58, no. 1-2 ; Suppl. no. 8. Lond. 1920-21. 

Royal Microscopical Society. Journ., 1920; 1921, pt. 1-2. 
Royal Society. Proc,, A599, 688-700; B641-6. 

Year-book, 1921. Lond. 

SCOTLAND. 

Geological Society of Glasgow. Trans., v. 16, pt. 3. 
Royal Physical Society. Proc., v. 20, pit. 5. Edin. 1921. 
Royal Society of Edinburgh. Proc., v. 41, pt. 1. 1921. 

IRELAND. 

Royajl Dublin Society. Economic proc., v. 2, no. 16. 

Scientific proc., v. 15, no. 49; 16, no. 1-13. 1920. 

1 AUSTRIA. 

Akademie der Wissenschaften. Anz., 1895-1902, 1912-19. 

Berichte der Kommission fur Ozeanographische Eorsch- 

ungen, 6-12, Wien. 1898-1918. < 

Sitzungsb., Bd. 129, H 1-6. Wien. 1920. 

Geologische Staatsanstalt. Verb., 1920. Wien. 
Naturhistorischbn Hofmuseums. Ann., Bd. 33. Wien. 

BELGIUM. 

Academie Royale de Belgique. Ann., 1910-21. 

Eondations academiques. Brux. 
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Academie Royale de Belgique. Notices biograpliiques et 
bibliographiques . 

Clasf^e de^ Sciences. Bull., 1911-19; 1920, no. 1-12; 

1921, no. 1-3. Index, 1899-1914. 

Mem. in 4°, s. 2, t. 1-3; 4, f. 1-5. 1904-21. 

Mem. in 8^ s. 2, t. 1-5; 6, f. 1-3. 1904-21. 

Musee Royal d' Histoire Naturelle. Mem., t. 8, f. 3. 
Observatoire Royal de Belgique. Annuaire, 1921. 

Annales astronomiques, t. 14, f. 3. Brux. 

SociETE Royale de Botanique. Bull., t. 53, no. 2. Brux. 
SociBTE Royale Zoologique et Malacologique. Ann. t. 50. 

BRAZIL. 

Instituto Oswaldo Cruz. Mem., t, 12, fasc. 1. 1920. 

Museu Paultsta. Revista, t. 11. S. Paulo. 1919. 
Obsertatorio Nacional do Rio be Janeiro. Anno 37. 

CANADA. 

Canada. Geolofftcal Survey. Mem. 118-123. Ottawa. 

Museum bull. 31 ; and various publications. 
J//7?e,s'. Bull. 32; and various publications. 

Munition Resources Commission. Final report. 
Canadian Institute. Trans., v. 13, pt. 1. Ottawa. 1921. 
Royal Society of Canada. Proc., v. 14, 1920, Ottawa. 

CEYLON. 

Colombo Museum. Mem., ser. A, no. 1. 1914. 

Spolia Zeylanica, v. 2-7; 11, pt. 43-44. 

CHINA. 

Royal Asiatic Society, North-China Branch. Journ., v. 
51. Shanghai. 1920. 

DENMARK. 

Dansk Naturhistorisk Porening. Vid.-med., Bd. 71. 
Kobenhavn Univbrsitetes Zoologiske Museum. Bull. 
13-18. 

FRANCE. 

SociETE DEs Sciences Naturelles de l’ Ouest de France. 

Bull., t. 5. Nantes. 1915-19. 

SociETE Entomologique DE FRANCE. Ann., v. 89, pt. 2. 

Bull., 1920, no. 13-18, 21; 1921, no. 3-12. Par. 

SociETE Geologique ET Minebalogique DE Bretagnb. BulL, 
t. 1, fasc. 1-2. Rennes. 1920. 

Society Linneenne de Bordeaux. Actes, v. 60-70. 1905-18. 
SociETE LlNNltoTNE DE NoRMANDIE. Bull., SSCT. 6, V. 10; 
ser. 7, V. 1-2. Caen. 1919-20. 
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GERMANY. 

Behliner Gesellschaft fur Anthuopologie. Zeits., 1920- 
21, H. 1-3. B^rl. 1921. 

Fedde, E. Repertorium, Bd. 16, no. 25-30; 17, no. 1-12. 
Gesellschaft der Wissenschaften zu Gottingen, Nach. : 
Gescli. MitteiL, 1912, H. 1; 1920; Math.-Phys. Klasse, 
1919, H. 2; 1920; 1921, H. 1, 

Gesellschaft fur Erdkunee. Verb., Bd. 17; 20, no, 8-9; 
28,110.7-9. Berl. 1890-1901. 

Zeits., 1893, no.- 4; 1901, no. 3-4; 1908, no. 1; 1910, 

no. 1; 1914, no. 10; 1915-20; 1921, no. 1. 
Nassauisohen Verein fur Naturkunde. Jahrg. 72. Wiesb. 
Naturforschende Gesellschaft zu Freiburg. Borichte, 
Bd. 22, H. 2; 23, H. 1. 1920. 

Naturhistorische Museum, Hamburg, MitteiL, Jahrg. 31- 
37. 1914-20. 

Oberhessische Gesellschaft fur Natur.-u.-Heilk. 

Berichte, Bd. 6-7. M-ed. Abt., Bd. 9-12. Giessen. 
Phys.-Med. Gesellschaft zu Wurzburg. Sitz , 1914-19. 

HAWAHAN ISLANDS. 

Bernice Pauahi Bishop Museum. Mem., v. 6, no. 3. 
Occasional papers, v. 6 , no. 6 ; 6, no. 5. Honolulu. 

HOLLAND. 

Mus^e Tyler. Archives, ser. 3, v. 4. Haarlem. 1919. 
HUNGARY. 

Museum Nationalis. Ann., v. 15-16. Budapest. 1917-18. 

INDIA. 

Bell, C. A, English-Tibetan colloquial dictionary. 

Grammar of colloquial Tibetan. Calc. 1919. 

India. Board of Scientific Advice, Report, 1919-20. Calc. 

Bept, of Agriculture. Bacteriological mem., v. 1, no. 

8-9. 

Botanical mem., v. 10, no. 6; 11, no. 1-3. 

Chemical mem., v. 5, no 7-10 j 6, no. 3. Calc. 

Enbom. mem., v. 6, no. 1-9 ; 7, no. 3. 1920-21. 

Reponfc of 3rd Entomological Meeting, 1919. 

Review of agricultural operations, 1919-20. 

Geological Survey. Mem., v. 40, pt. 3 : 44, pt. 1 : 46, 

pt. 1. Calc. 1920-21. 

Prof, paper, no. 18-19. DehraDnn. 1921. 

Records, v. 51, pt. 2, to 53, pt. 1. Calc. 

Pum Agricultural Institute. Report, 1919-20. 
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India. Zoological Sarveg Repoit, 1917-20. Calc 
Indian Museum. Mem., v, 5, no. 7-8. Calc. 1920-21. 

Records, v. 18, pt. 4-5; 19, pt. 3-5; 22, pt. 1. 

Madras. Fisheries Depf. Report, no. 2-4. 1920-21 
Royal Asiatic Society, Bombay Br. Jour., v. 25, no. 2. 

ITALY. 

Laboratorio di Zoologia Generale e Agraria. Bolletino, 
V. 11, 14. Portici. 1916-20. 

Monografia delle Coccinigli© Italian©. 

Malpighia, anno 28, f. 9-12. Catania. 1919-20. 

SociETA Entomologioa Italiana. Bull. 51. Firenze. 

SociETA Italiana di Scibnzb Naturali. Atti, v. 59, f. 2-4; 

60, f. 1. Milan. 1920-21. 

Mem., V, 9, f. 2. 1920. 

SociETA Toscana di Scienze Naturali. Mem., v. 33. 1921. 
Process! verbali, v. 28, no. 45 ; 29. Pisa. 1919-20. 

JAPAN. 

Formosa. Bureau of Productive Indusfni^, leones of the 
plants of Formosa, v. 10. Taiboku. 1921 
Japan. Imperial Earthquake Inve^tigcofiou Committee, 
Bull., V. 9, no. 3. Tokyo. 1921 
Kyoto Imperial University. College of Science, Mem., 
V. 3, no. 11 ; 4, no. 1-6. Kyoto. 1919-20 
T6hoku Imperial University. Science reports, 1st s., v. 9, 
no. 4-6, 10, no. 1-2; 2nd s., v. 5, no. 3-4; 3rd s., v. 1, 
no. 1. Sendai. 1920-21. 

Technology reports, v. 1, no. 3-4; 2, no. 1. 

T6hoku Mathematical Journal, v. 18; 19, no. 1-2. 

Tokyo Imperial University. Calendar 1920-21. 

JAVA, 

Natuurkundige Vereenigtng in Nederl.-Indie. Het Idjen- 
Hoogland, Afl, 1-2. 

Tijdechrift, Deel 80. Weltevreden. 1920. 

Nederl. Oost-Indie Mynwezen, Jaarb., 1918, pt. 1, 

MADAGASCAR. 

Acad:bmie Malgache. Bull., n.s., t. 2.- Tananarive. 1916. 

MEXICO. 

Jnstituto Geologioo de Mexico. Anales, no. 9. 1920. 
Sociedad Cientipioa ''Antonio Alzate.” Mem., t. 36, no. 
3-4; 37, no. 3-12; 38, no, 9-12. Mexico. 1920-21. 
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NEW ZEALAND. 

Auckland Institute and Museum. Report, 1920-21. 

New Zealand. Board of Science and Art. N.Z. journal of 
science and technology, v. 3, no. 3-6; 4, no. 1-4. 
1920-21. 

Dept, of Palaeontological bull., no. 8 . 

Dominion Laboratory. Report 53. Well. 1920. 

-* Geological Survei/. Annual report, no. 14. 

Bull., no 21. Well. 1920. 

New Zealand Institute. Trans., v. 52. Well. 1920. 
NORWAY. 

Bebgens Museums. Aarsberetning, 1918-19. 

Aarbog, 1917-18, H. 2; 1918-19, H. 1-3. 

K. Nobske Videnskabers Selskabs. Vegetation of the 
Siberian-Mongolian Frontiers. Trondh j em. 
Norwegische Meteorologische Tnstituts Jahrb., 1915-18. 

PERU. 

CuERPo DE Ingenieros de Minas. Bull. 96-100. Lima. 
PHILIPPINE ISLANDS. 

Philippine Journal of Science, v. 16, no. 5, to 18, no. 5. 

SPAIN. 

Junta de Ciences Naturals de Barcelona. Anv. 3. 

Treballs del Museu, v. 2, no. 2; 3, no. 2-3 ; 4, no. 2; 

5, no. 2; 7, no. 1; 8, no. 1. 1919-20. 

Real Academia de Ciencias y Artes. Bull. 4, no. 1-4. 
Mem., V. 15, no. 19; 16, no. 1-5. Barcelona. 1920. 

STRAITS SETTLEMENTS 

Royal Asiatic Society, Straits Branch. Joum., no. 51 
(Index 1-50); 81; 83. Singapore. 1909-20. 

SWEDEN. 

Entomologiska Foreningen i Stockholm. Tidsk., arg. 41. 
Geologtska Foreningen t Stockholm. Forhandl., v. 42, 
pt. 5-7 ; 43, pt. 1-4 ; Index to v. 32-41. 1920-21. 

K . Vitterhets Historie och Antikvitbtbs Akademien. 

Fomvannen, 1915, 1917. Stockholm. 

Tidsk., V, 21, pt. 4. 1920. 

Regia Societas Scibntiarum Upsaliensis. Nova acta, ser. 

4, V. 4, f. 1-2. Upsala. 1914-17. 

Stockholm^ Hogskolas. 5 pamphlets. 
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SWITZEELAND, 

Geog.-Ethnog. Gesellschaft in ZtiEiCH. Jalir., 1919-20. 
Institut National Genevois. BiilL, t. 41-43. 1914-19. 
Natueforschenee Gesellschaft in Zurich. Viert., 1920. 
SociETE DE Physique et d' Histoire Naturelle. Comite 
rendu, v. 37, no. 3; 38, no. 1. 1920-21. 

Mem., V. 39, fasc. 5. Geneva. 1920. 

SociETE Neuchateloise ues SCIENCES Naturelles. Bull, 44. 
SociET]B Vaudoise des SCIENCES Naturelles. Bull. 197- 
199, and Centenary no. Lausanne. 1920-21. 

UNION OF SOUTH AFRICA. 

Durban Museum. Annals, v. 3, pt. 1. 1921. 

Geological Society op S.A. Trans., 1920. Johannesb. 
Royal Society of S.A, Trans., v. 8-9. Cape Town. 

S.A. Association for the Abvancement of Science. Journ. 

of science, v. 16, no. 5 ; 17. Cape Town. 

S.A. Museum. Annals, v. 12, pt. 7 ; 17, pt. 6; 18, pt. 1-2. 
Report, 1920. Cape Town. 1921. 

UNITED STATES. 

Academy op Natural Sciences of Philadelphia Proc., v. 

71, pt. 2-3; 72, pt. 1-2. 1919-20. 

American Academy op Arts and Sciences. Mem., v. 11; 
13; 14, pt. 1-2. Camb,, Mass. 1882-1918. 

Proc., V. 55. Boston. 1919-20. 

American Comical Society. Journ., v. 42, no. 9-12; 43, 
no. 1-5. Easton, Pa. 1920-21. 

American Geographical Society. Geographical review, v. 

9, no. 4-6; 10; 11, no. 1-3. N.Y. 1920-21. 

American Institute of Mining Engineers. Trans., v. 62- 
63. N.y. 1920-21. 

American Microscopical Society. Trans., v, 39, no. 3-4; 

40, no. 1. Menasha, Wis. 1920-21. 

American Museum of Natural History. American Museum 
novitates, no. 7-12. N.Y. 1921. 

Anthropological papers, v. 16, pt. 4-6 ; 18, pt. 5 ; 19,. 

pt. 4; 21, pt. 2; 23, pt. 3; 24, pt. 3-4. 

Bull., V. 39-41, N.Y. 1919. 

Guide leaflets, no. 49-51, 1919-20. 

Handbook ser., no. 8. N.Y. 1919. 

‘‘Natural History,'" v. 20, no. 3-5; 21, no. 1-2. 

Report, 1920. N.Y. 1921. 

American Philosophical Society. Proc., v. 58-69. 

Trans., v. 22, pt. 4. Philad. 1920. 

Arnold Arboretum. Joum., v. 1, no. 2-4; 2, no. 1-3. 
Plantae wilsonianae, 'v. 1-3. Camb., Mass. 
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IBrooklyn Institute of Arts and Sciences. Miiseiim 
quarterly, v, T. Brooklyn. 1920. 

Museum science bull., v. 3, no. 2. 1920. 

Buffalo Society of Natural Sciences. Bull. 11, pt. 3; 12; 

13, pt. 1. Buffalo, N.Y. 1916-19. 

California Academy op Sciences. Proc., v. 2, pt. 2, no. 

17; V. 9, no. 9-15; 10, no. 1-9. San. Praii. 
•California State Mining Bureau. Bull. 87-88. 1920. 

California oil-fields, summary of operations, v. 5, no. 

12; 6, no. 1-10. Sacramento. 1920-21. 

Preliminary report, no. 7. Sacramento. 1920. 

‘California University. Publications in Agricultural 
sciences, v. 2, no. 4; 4, no. 3. Berkeley. 

Archaeology and ethnology, v. 13, no. 2-5 ; 14, no. 

1-5; 15, no. 1-4; 16, no. 1-8; 17, no. 1-2. 

Botany, v. 5, no. 12-16; 6, no. 14-19; 7, no. 5-10; 8, 

no. 1-2. Berkeley. 1918-20. 

Geology, v. 10, no. 23-28; 11, no. 1-5; 12, no. 2, 6-7. 

Zoology, V. 14, no. 2; 17, no. 12-18; 18, no. 7-8, 

10-16 ; 19, no. 1-13 ; 20, no. 1-6 ; 21, no. 1-5 ; 22, no. 1. 

Agricultural Experiment Station. Bull. 304, 308, 

317-18. Berkleley. 1919-20. 

Sc7'ipps Institution for Biological JResearch. Bull. 

9-10. 

‘Connecticut Academy of Arts and Sciences. Mem. 7. 

Trans., v. 18, pp. 347-447; 23, 243-416; 24, 1-243; 25, 

1-92. New Haven. 1915-21. 

'Cornell University. Agricultural Experiment Station, 
Bull. 391, 400-402. 1919-20. 

Mem., no. 11, 28-33. Ithaca, N.Y. 1919-20. 

Field Museum of Natural History. Anthropological ser., 
V. 15, no. 3. Chicago. 1919. 

Botanical ser., v. 4, no. 1-2. 1918-19. 

Report ser., v. 5, no. 3-4, 6. 1918-21. 

Zoological ser., v. 12, no. 2; 13, pt. 1, no 1-2. 

Franklin Institute. Journ., v. 190-1; 192, no. 1. Phil. 
Harvard College. Muceum of Comparative Zoology. Annual 
report, 1919-20. Camb., Mass. 

Bull., V. 64. 1920. 

Illinois. State Laboratory of Natural History. Bull,, v. 

13, art. 12. Urbana. 1920. 

Illinois University. Biological monographs, v. 1-5. 
Indiana Academy of Science. Proc., 1918. Indianap. 
Johns Hopkins University. Circular 1918-19. Balt, 

Studies in historical and political science, v. 37. 

Kansas University. Science bull., v. 11; 12, no. 1-2. 
Maryland Geological Slavey. Report 7. Balt, 1919. 
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Minnesota University. Geological survey bull., 17 

Studies in language and literature, no. 8. 

Agi'icultural Ea.'periment Station. Bull. 181-189. 

School of Mines Experiment Station. Bull. 6-7. 

Mississippi. Geological Survey. Bull. 16. Jackson. 
National Academy of Sciences. Proc., v. 6, no 7-11, 

Sational Research Council. Bull., v. 1, pt 3. 

Report, 4tli. Wasb. 1920. 

New York Academy of Sciences. Annals, v. 25, pp. 309- 
416; 28, 167-200; 29, 1-139. 1917-20. 

New York Public Library. Bull. 24, no. 9-12 ; 25, no. 1-7. 
New York State Museum. Bull. 219-20. Albany. 

North Carolina. Geological Sin vey. Bull. 28. 

Biennial report, 1919-20. Raleigh. 

Economic papers, no. 50. Raleigh. 1920. 

Oberlin College. Wilson bull., v. 32, no. 3-4. 1920. 

Ohio University. Bull., v. 25, no. 6. Columbus. 1920. 

Journ. of science, v. 20, no 7-8; 21. 1920-21. 

Oklahoma. Geological Survey. Bull. 28-30. 

Circular, no 6. Norman. 1917. 

Smithsonian Institution Bureau of American Ethnology. 
Annual report, no. 33, 1911-12. Wash. 1919 

Bull., no. 67-71. Wash. 1919-20. 

United States. Dept, of Arpaculture. Dept circular no, 
170, 21 bull, of dept., and 12 fanners’ bull. 

Experiment station record, v. 43 ; 44, no. 1-6. 

Journ. of agricultural research, v, 18, no. 12 ; 

19, no. 8-11 ; 20, no. 1-11 ; 21, no. 1-7. 

Yearbook, 1919. Wash. 1920. 

Geological Survey. Ann. reports, 37-41; also 

numerous bulletins, mineral resources, professional, and 
water-supply papers. Wash. 1916-21. 

Topographic atlas, 166 sheets. 

Lihi'ary of Congress. Report, 1919. Wash. 

National Museum. Ann. report, 1920. Wash. 

Bull. 100, V. 1, pt. 7; 104; 106; 109-111. 

Contributions from the National Herbarium, 

V. 22, pt. 3 ; 23, pt. 1. Wash. 1920. 

Proc., V. 55-56. Wash, 1920. 

Washington University, St. Louis. Studies, v. 7, no. 2; 
8, no. 1. St. Louis, Mo. 1920. 
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LIST OF FELLOWS, MEMBERS, Etc. 

AS EXISTING ON 
SEPTEMBER 30, 1921. 


Those marked with an asterisk have contributed papers pub- 
lished in the Society’s Transactions. 

Any change in address should be notified to the Secretary. 
Kote. — The publications of the Society will not be sent to 
those whose subscriptions are in arrears. 

Honobabt Fellows. 

1910. ^Brvgg, Sib \V. H., K.B.E., M.A., B.Sc., F.R.S., Pro- 
lessor of Physics, University College, London (Fellow 
1886). 

1893. *CossMANN, M., 110, Faubourg Poissonnibre, Paris. 

1897. *David, Sib T. W. Edgeworth, K.B.E., G.M.G., B.S.O., 
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APPENDIX. 


FIELD NATURALISTS' SECTION 

OT THE 

^o^eI Sofwts of ^out^ l^ustrElia (Inrorporatcir). 


THIETY-EIGHTH ANNUAL EEPOET OP 
THE COMMITTEE 

FOR THE Year Ended September 30, 1921. 


Tli^ Committee lias pleasure in presenting tlie Tliirty- 
eiglith Annual Report of the Section. The membership is 
now 132, as compared with 112, which was last year's total. 

The excursions have been well attended, and the leaders 
have been well repaid by the keen interest shown in the study 
of the various branches of Natural History. 

Twenty excursions have been held — one on Forestry, six 
on Botany, four on Geology and Minerals, two on General 
Subjects, one each on Zoology and Pond Life, two on Shore 
Life, one Dredging Trip, and a visit to the Museum and to 
the Botanic Gardens. 

Ten Public Lectures were given, and the attendances 
were very good. Seven of these were full evening addresses, 
the other three were given as Lecturettes by eight members 
of the Section. 

‘'The South Australian Naturalist" has been published 
regularly, and during the year it« pages have been increased 
and illustrations introduced. 

*A badge has been adopted and is being sold to members 
at cost i^rice. The design — Sturt peas — has been much 
admired and a block made to use on the cover of the Jouinal. 

During the year a sub-committee was formed to consider 
'‘Vernacular Plant Names." The lists issued by the Victorian 
Field Naturalists' Club have been obtained, and the sub- 
committee is now prepared to push on with the work. 

The Section's first comprehensive Wild Flower Show was 
held in October, 1920, and proved very successful. The gross 
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takings were <£60 2s. 9d., and the expenses were £33 11s. 7d., 
leaving a credit balance of £26 11s. 2d. 

We have to record with deep regret the loss, by death, of 
several members. The late Mr. E. H. Lock was a long- 
standing, active member who did valuable work as Secretary 
for a number of years and for a term as Chainnan. The 
late Mr. A. M. Drummond was a member of long standing, 
and the late Mr. G. A DeCaux was a recent member. 

We have to thank the Editors of The lie ( filter and Journal 
for their interest in the Section and for the publication of 
a series of Nature Notes in their papers. We feel that their 
publication has aroused great public interest' not only in this 
Section, but in the general study of natural history. 

Libeary. — The Librarian (Miss I. Roberts) reports that 
there has been a keen demand for books during the year. This 
is due to the addition of many interesting and valuable 
volumes, purchased by part of the proceeds of the first Wild 
Flower Exhibition. Thirty books have been added, covering 
most of the natural history subjects. Thanks are due to 
Mr. W. C. Hackett for his gift of copies of “The Garden and 
Field.” 

At present the Library is cramped for room, and com- 
modious shelves for the proper arranging of the books are 
urgently needed. 

Charles Fenner, Chairman. 

Ernest H. Ising, Eon. Secretary/ 

September 20, 1921. 


THIRTY-SECOND ANNUAL REPORT OP THE NATIVE 
FAUNA AND FLORA PROTECTION COMMITTEE 


Four meetings have been held during the year. 

Following upon much correspondence and deputations to 
the Minister of Industry in reference to the protection of trees 
along roadsides, it is satisfactory to report that it is the 
intention of the Government to introduce a Bill before Parlia- 
ment during the present session. 

Matters in connection with Flinders Chase are not at all 
satisfactory. The Government has so far failed to give 
financial support to the Board empowered to carry on the 
Reserve. Without monetary assistance it is impossible to 
carry out the programme of improvements, tree planting,. 
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-and stocking witli animals, that has been drawn up in readi- 
ness to proceed when funds are available. 

Our Chairman (Capt. S. A. White) has attended meetings 
of the Flinders Chase Board, interviewed Ministers, and 
visited Kangaroo Island, in his endeavour to get the Govern- 
ment to finance the Board, and has been Acting Chairman of 
the Board since the Hon. John Lewis' resignation. 

A report having been received destruction of Seals on 
Pearson Island (a Reserve), a deputation, consisting of the 
informant and delegates from this committee, waited upon the 
Minister of Industry on March 8, and asked that adequate 
protection be given to Seals on reserved areas. The Minister 
promised to enquire into it, and would, so far as possible, 
prevent a recurrence of the slaughter. The Minister has since 
asked that the committee state exactly what waters and islands 
they desired as a reserve for Seals. 

The Chairman was instrumental in securing a conviction 
Against half-castes for destroying native birds at Meningie, 
but unfortunately the fine was only nominal. 

On August 16 a large meeting of Nature lovers was held 
in^ the Adelaide Town Hall, in which members of the com- 
mittee took a prominent part, and the gathering vras addressed 
by Capt. White, Messrs. E. Ashby and Edgar R. Waite. 
The meeting was called as a result of a conference between 
the Field Naturalists' Section and this committee with the 
idea of awakening the public to the need of protection for 
our Fauna and Flora. 

Through evidence brought before them by this committee 
the Government decided to alter the close season for Kangaroos 
and Wallabies, from the six months ending December 31, to 
the six months ending March 31. By adopting the later 
period it is hoped that it would prevent the heavy slaughter 
of these marsupials when they came in to water during the hot 
summer months. 

Our Cliairman during the year has addressed numerous 
gatherings, in country and metropolitan centres, on the sub- 
ject of native birds and their need for protection, and in this 
manner was largely responsible for the better understanding 
of the need for further necessary legislation. He had also 
visited the Coorong and the nesting islands of Pelicans and 
Swans, and found that the birds were generally unmolested. 
It is gratifying to learn that upon an island, not previously 
used as a breeding ground, at least 800 young pelicans had 
been successfully reared during the season. 

It is with deep regret that we have to record the death 
•of Mr. E. H. Lock, a valued and hard-working committee-man. 
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Owing to Mr. Andrew having removed from Adelaide, 
Mr. J. N. McGilp was elected Hon. Secretary in liis stead- 
The committee lias found that gradually the public are 
awakening to the necessity of preserving our Fauna and Flora ; 
in this connection mention might be made of the receipt of 
a letter from Mr. Sinclair asking that a large area on Eyre 
Peninsula, Hundred of Flinders, be set apart, as a Reserve 
for Kangaroos and Emus. As Mr. Sinclair is the largest lease- 
holder in this Hundred, the committee had no hesitation 
in supporting, and has asked the Minister of Industry to do 
everything possible to carry out Mr. Sinclair's wish. 

The committee calls the attention of all Nature lovers to 
the fact that Thistle Island, near Port Lincoln, is for sale. 
This, it is thought, could be purchased at a reasonable price, 
and as it is an admirable spot for protecting our animals, a 
good^ opportunity is presented for anyone interested to start 
a private reservation, as is now common in the United States 
of America. 

• J. Neil McGilp, Hoik Stcretarif. 
September 20, 1921. 
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GENERAL INDEX. 

[Generic and specific names printed in italics indicate that the 
forms described are new to science,] 


Aboriginal Stone Implements, 206. 

Aborigines of Australia, Making Stone 
Implements, 280, 

Acacia braohyetachya, 13; Burkittii, 
13; ligulata, 13; Sowdeni, 13; tarou- 
lensis, 13. 

Acanthochiton kimberi, 45; subviridis, 
45. 

Adriana Hookeri, 14. 

Allelidea simihs, 167. 

Alluvial Fan of Exceptional Character 
at mouth of Glen Osmond Gorge, 29. 

Ampbipogon strictus, 5. 

Angianthub brachypappus, 21. 

Annual M«‘eting, 230; Report, 291; 

Balance-sheets, 294. 

Arthroerjemum halocuemoides per- 
granulatum, 10, 

Ashby, E., Notes on some Western 
Australian Chitons, with Additions 
to the Fauna, 40; RedLseovery of 
ChoripIa.x grayi, 136; Exhibits: 
Chitons, 286 ; Fossil, 288 ; Birds, 288. 

Ashby, K., Exhibit: Applo-like 
Growths, 288 

Asparagus officinalis, 5. 

Aster subulatus, 23. 

“Atolls,*' Miniature Serpulinc, 25. 

Atriplex crassipes, 8; limbatum, 8; 
Muelleri, 8. 

Atyphella flammans, 68. 

Balance-sheets, 294. 

Balanophorus, 94; B. brevipennis, 95; 
concinnuSf 96; janthinipennis, 96; 
pictus, 95; rhagonychinus, 96; triim- 
pressus, 96. 

Basalt from Kangaroo Island, 276. 

Basaia sclerolaenoidcs, 7 ; SCatei, 7. 

Berry, R., Child Welfare, lectures on, 
288. 

Black, J. AL, Additions to the Flora 
of ^uth Australia, 5. 

Blennodia curvipes, 12. 

Broughton, A. C., Notes on Geology of 
Moorland (South Australia) Brown 
Coal Deposits, 248. 

Brown Coal Deposits, 248. 

Bupleurum senaicorapo-situm, 18. 

Oalandriiiia disperma, 11 ; pleiopetala, 
12j polvandra, 11; pusilla, 12. 

CalHstochitan meridionalis, 42. 

CaJlochiton platesaa, 41. 

Calochromus amabilis, 64; dniiicu^ 
/aftM, 64; guerini, 64; insidiator, 64. 

Caiotis ancyrocarpa, 18; ermacoa, 19; 
multicaulis, 19. 


Carphurus, 94; C. alternivontris, 98; 
armipennis, 97 ; halicatus, 99 ; 
rompsus, 103; crihratus, 101, oris- 
tatifrons, 98, elongatus, 98; esocista, 
99; frenchi, 97; galUnaffus^ 98; 
interoculunSf 102; invonustus, 98; 
latu9, 105, longicollis, 97, macropSf 
104; micropterus, 100; pallidifrons, 
97; punctatus, 97; semtrufus, 103; 
tricolor, 102. 

Casuarina lepidophloia, 6. 

Central Australian Aboriginal Stone 
Implements, 206. 

Cephalipterum Drummondii, 20. 

Child Welfare, Lectures on, 288. 

Chiton^, Western Australian, 40. 

Choriplax grayi, 136; g, patHsoni, 137, 

Cleland, J. Loranthus and its 
Hosts ; Exhibits : Loranthus, 283, 
284, Bird's Nest, 283; Eucaivptus, 
234 ; Spinifex Gum, 287 ; Fungi, 287, 
288. 

Cleptor goudiei, 168. 

Coleoptera, Australian, 50, 143. 

Crasvsula colorata, 12. 

Craters and Lakes of Mount Gambier, 
169. 

Cratybiyli*. conocephala, 20. 

Cretaceous Beds, Crinoi<ls from, 1. 

Crinoids from the Cretaceous Beds of 
Australia, 1. 

Cryptoplax hartmeyeri, 46 ; striatus, 45. 

Cryptozoon (Pseudo-), Structure, 27. 

Ctenisophus citrvipes, 143. 

Dasytes ahdommalU, 153; corticari- 
oides, 131; crihaHus, 132; ellipHctii, 
134; erythroderes, 132; hexatrichus, 
133; pieftpes, 134. 

Dingo, Status of, 254. 

Dinotoperla carpenferi, 273. 

Diurus, 264. 

Dodonaea attenuata, 16. 

Donations to Library, 296. 

Duboisia Hopwoodii, 18. 

Dumbrellia mrlanehoHca, 63; pilosi- 
cornis, 63, 

Edquist, A. G., Exhibit ; Loranthus, 288. 

Eleale, 149; E, 157; atigxh 

Inrh, 161; aulicodos, 158; rarhinfi'- 
ctdiis, 152; cribrat«, 167; glohicollu, 
162; hifUcolUs, 165; iflartabilis, 163; 
lafipcnniSy 163; margartfacea, 154; 
palVidipenins, 151; parallela, 169; 
pet plexa, 164 ; pulchra, 161 ; retiev- 
lata, 158; robwiat 155; spinicorviu, 
160; viridis, 155. 

Elston, A. H., Australian Coleoptera, 143. 
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Eiicouutor Bay Xative Camps at, 278. 

Eragrostis Diehii, 5; laniflora, 5. 

Eremocarpus setigerus, 14. 

Eremophila Latrobei Tietkensii, 18; 
maoulata, 18. 

Eucalyptus dumosa, 17; intertexta, 16; 
microtheca, 17; oleosa, 17. 

Euuatalis, 148. 

Euphorbia australis, 14. 

Fenner, C., Craters and Lakes of 
Mount Gambler, 169; Exhibits: 
Geological Specimens, 288. 

Field Naturalists" Section, 309. 

.Flora of South Australia, Additions 
to, 6. 

Frankenia fruticulosa, 15 ; pulveru- 
lenta, 15 

Fusanus acuminatus, 6 ; persicarius, 
6; spicatu‘5, 6. 

Glen Osmond Gorge, Prehistoric Allu- 
vial Fan at Mouth of, 29. 

Gnepliosis skirrophora, 21. 

Gyro^tenion ramulosus, 10. 

Halocnemum austral asiouin, 10. 

Haploplax, 41. 

Hclcogaster, 107; H. npiaeornU, 125; 
atei't'imns, 120; ainceps, 123; ha$i‘ 
coUi.% 116, brevicaniis, 115, capsu’ 
118; centralis, 126; coelo- 
jihalus, 121 , cribriceps, 114 ; exeavi- 
frons, 119; fasciatns, 127; fla ri- 
pen nis, 115; gagatinus, 109; hoplo- 
cephalvs, 120; huwernhs, 130; 
imperntor, 110; infiatvs, 116; insu- 
laria, 109; laferofnsciis, 127; laticeps, 
128; Utoralis^ 112; macro cephalus^ 
122; meilioapicalis. 111; medio- 
fiavus, 113; melas, 117; niger, 109, 
0 pad ceps, 113; oxytcloid es, 123; 
piilhdiis, 129; pigneraior, 124; 
pulchripes, 109; puncticeps, 118; 
scminigripennis, 131; ifioracicus, 
130; tnnngulifer, 121; tropicus, 109; 
t-tuberculatus, 110 ; tuberculifrons, 
109; rentraUs, 125. 

Helichrysum Lawrencolla Davonportii, 
21; Mellorianum, 21. 

Helipterum Humboldtianum, ^ 22; 
rosGum patens, 21 ; Tietkensii, 22. 

Heteromastis, 72; H. amabiHs, 74; 
angtistus, 83; bispinieornis, 77; 
brvajdi, 74; coUaris, 83; eojnpar, 

^ 82; (Unfieollia, 80; dolicooopbalus, 
74 ; flavoterminalis, 75 ; fragilis, 81 ; 
hngicornis, 76; maclea;yij 74; major, 
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A NOTE ON THE PATHOLOGICAL MORPHOLOGY OF 
CINTRACTIA SPINIFICIS (LUDW.) WICALP. 

By T. G. B. Osborn, D.Sc., 

Professor of Botany in the University of Adelaide. 

[Eead November 10, 1921, ] 

Plate I. 

The fungus now known as C intract la njAnificis was 
described, in 1893, by Ludwig from material collected by Mr. 
J. G. 0, Tfpper, near Port Adelaide. In the original descrip- 
tion the fungus, which was placed in the genus UstUayo^ was 
stated to occur on the female inflorescences, destroying the 
ovaries. 

In his monograph on '‘The Smuts of Australia'' (1910) 
McAlpine redescribed the fungus, transferred it to the genus 
Cintractiaf and gave an account of the method of spore forma- 
tion and germination. 

The purpose -of this note is twofold — flrst, to place on 
record the presence of the fungus in the male inflorescences; 
and, second, to describe certain modifications of the host, 
occurring in both male and female inflorescences, due to the 
presence of the parasite. 

Gintractia spinificis was first noted on the male inflores- 
cences of Spinifex hirsvttfSy in February, 1918, at Wright 
Island, Encounter Bay. The season was then far advanced, 
and almost all of the spores were shed; there was, however, 
sufficient evidence to determine the fungus provisionally. In 
subsequent seasons — January, 1919 and 1920 — it has been 
found in abundance at Victor Harbour, occurring on the male 
as frequently as on the female inflorescences. It has also been 
found at Grange, not far from the type locality in which 
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Tapper first collected it on the female. The smut is lees con- 
spicuous on the male inflorescences, nor is so large a spore 
mass formed, which may account for it being overlooked by 
previous collectors. 

Pathological Changes m the Host. 

The inflorescences of the “spiny rolling grass^’ are conunon 
and conspicuous objects along the coastal dimes of South 
Australia. The salient features of the normal inflorescences 
will first be described, then the pathological clianges noted. 
The normal male inflorescence is a roughly spherical 
head, about 15 cms. in diameter, borne on a stout upright 
stem. It consists of an aggregation of stiff secondary axes, 
each arising in the axil of a bract, upon which the spikelets 
are borne. Below the terminal head there is usually one, 
sometimes two, smaller lateral clusters of secondary axes. 
Each secondary axis is a stout structure about 7 or 8 cms. 
long, bearing a group of 10 to 20 irregularly spirally arranged 
spikelets distributed over the middle third of its length. The 
upper and lower portions of the axis bear no spikelets, the 
upper part terminating in a stiff tapering spine. The spikelel 
is composed of two sterile glumes and two flowering glumes, 
or three sterile and one flowering glume. Tlie flower consisis 
of glume, pale, two broad lodicules, and three stamens. The 
axis of the flower ends abruptly with the stamens ; no ovary 
rudiment has been seen in the flowers examined. ^ 

The smutted male inflorescences are much slenderer and 
more diffuse (pi. i., fig. 1). The main differences are: — 

(a) G'reater elongation of the internodes of the upright 
stem. In the smutted specimens the average 
length of internode between the terminal liead and 
the small lateral cluster, next below it, 

9*4 cms. as against 6*7 cms. in healthy spe(‘imons. 
(h) Reduction in the number of secondary axes bearing 
spikelets in the inflorescence; an average of !(> per 
head in the smutted specimens as against in the 
healthy specimens. 

(c) The closer aggregation of the spikelets and an imuTanc 
in their number per secondary axis. 

The smutted male spikelets consist of the two sterile 
glumes and two florets. Each has the fertile glume, pale, 
and three stamens. No lodicules were seen (text fig. I), (“lie 
anthers are about normal length, but contain no pollen, and 
the filaments do not elongate. No ovary recognizable as such 
is present, but the axis of the flower elongates above the point 
of stamen insertion, prodiming an irregular conical mass 
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1-7 mm. long. This, in the ripe smut gall, consists of a 
cential core of liost tissue coated by the spore mass, which, is 
bounded externally by the usual white skin seen in Cintractias. 

As IS well known, the normal female inhoresoence of 
Sjnnifec hirsufvs is a large globular head, consisting of 
radiating spines, 40 cms., or even more, in diameter. This 
is borne, terminally, on a stout erect stem, and below it is 
one, or sometimes two, small lateral groups of secondary axes, 
bearing flowers. The head itself is not more than 4 or 5 cms. 
above the node below, and when ripe is readily detached by 
snapping ofl the axis at an absciss region immediately above 
the node. It then blows away, distributing the fruits as it 
breaks up. The head is a complicated system of secondary 
axes, arising m the axils of chaffy bracts, about 8 cms. long. 
The majority of these axes are long tapering spines, averaging 
17 cms. (13*5-20 cms.), which are sterile. They are borne 
in groups of 6-12 or more, each group representing a branch 
system with exceedingly short intemodes. These spines form 
the spring-like *Tegs^' of the tumble weed, and are a most 
characteristic -feature of the plant. In each group of sterile 
spines are a few (1-4) shorter and stouter spines, 10-12 cms. 
loxig (text fig. 2). These are the fertile secondary axes, each 
of which has a single spikelet at its extreme base. The spikelet 
consists of three sterile glumes (or two sterile and one abortive 
male flower) and one fertile glume. The flower has glume, 
pale, three stamens with minute anthers borne on filaments 
as long as the ripe grain, and an ovary. 

The diseased female inflorescence is strikingly different 
from the normal (pi. i., fig. 2). The main differences are. — 
(a) Elongation of the internode below the terminal head. 
(h) Complete absence of the long sterile spines which are 
so obvious in the normal inflorescence. A few 
sterile spines may be present, but these are shorter 
than the fertile spines, of which the liesud is largely 
built up. 

fr) The spikelets are borne 1*6-4 cms. above the base of 
the fertile secondary axes, which are half as long 
again as normal, i.e., up to 15 cms. 

The smutted female spikelet consists of two sterile glumes 
and two fertile. Both the florets are much modified by the 
fungus (text fig. 4), but the modifications are the same in each 
flower, i.e., the lower floret, normally an abortive male, 
behaves like a female. The florets have glume and pale, both 
longer than usual, the latter being often involved in the smut 
gall. No stamens have been recognized, the whole of each 
floral axis above the pale being one elongate, rarely bifurcate, 
smutty mass (text fig. 6). 



Fig. 1, Smutted nmle spikelet with tvio flowezs; the glumes 
are all cut away. The stamens are sterile, the hlamonts do not 
elongate, but the anthers are not smutted. A central smnt-body 
has formed (stippled). x6. 

Fig. 2. Normal female secondary axis, with hi)ikclct at its 
extreme ba^e. About natux*al size. 

Fig. 3. Smutted female sec'ondary axis, of grcattT hmgth 
than normal, with the diseased spikclots 2 ottib. above' tho base. 
About imtui'al size. 

Fig. 4. Smutted female spikelet with two flowers, the glumes 
all being cut away. The pales are left, that ol the upper flox^cr 
being smutted. Note the elongate smut mass that replaces tho 
ovary (stippled), x 6. 

Fig. 5. Smutted female spikelet as above The lower sterile 
glume is removed and the lewder fertile glumo i«» partly cut away. 
The upper pale is hypertrophied «ind involved m the smut gall. 
The galled ovary of this flower is bifurcate. 
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General. 

Various observations as to the effect of parasitic fungi 
upon the flowers of the host are summarized by von Tubeuf.(i) 

Owing to the extent of gall formation induced by the 
fungus, it is not possible to say if ovaries are actually developed 
in male flowers of Sphuftx himitus (cf, the cases cited by 
Tubeuf of Garex p^'aecox with P. carla^, Bnchloe dactyloides 
with T. huchloeana^ and Andiopoijon pi'ovinciahs with 
andropogoms). But in place of the normally abbreviated 
floral axis a more or less extensive smut gall is developed, 
resembling that formed in the female flower, except that in 
the male inflorescences it is usually somewhat smaller. A 
similar prolongation of the axis is seen in the axil of the third 
glume of the female spikelet. Tliis glume, it will be remem- 
bered, is either sterile or subtends a male flower in the healthy 
inflorescence. 

In a paper on TilJetia foefeiis, Barrus^^) cites observa- 
tions by Edler, Appel, and Miczynski upon wheat affected by 
stinking smut to the effect that the diseased heads are looser 
than normal and of greater length, though Barrus' own 
observations showed that the infected heads were rather 
shorter. He notes that more grains are found in a smutted 
ear of wheat than in a normal one of equal length, there being 
more ovaries per spikelet in the former case. So in Spinifex 
hirsuUis two smut masses form per female spikelet, though 
the healthy flower has but a single ovary. 

The most obvious pathological deformation is the com- 
plete absence of the long sterile axes or spines of the normal 
female inflorescence. Thus the smutted head has not the 
sam4 potentiality for distribution as the healthy one, for it 
camnot roll about in the same way. It was probably this 
feature that led to the earlier recognition of the fungus on 
the female plants. More interesting is the development of 
structures resembling those formed in female flowers upon 
the male, which, though they axe not so definite as in the 
case of the smuts, referred to above, yet seem to merit brief 
description. 

BESCKIPTION or PLATE I. 

Pig. 1. Male inflorescence of Spimfex hirsuius infected ^\ith 
(Jiniractia spinifids^ showing the reduced number ^ of spikelet- 
bearing axes and an increase in the number of spikelets above 
the normal. 

Pig. 2, Female inflorescence of S. hirsutus with C. spinificiSj 
showing the looser structure, the absence of long sterile spines, 
and the spikelets some 2 cms. above the base of the spikelet- 
l>earing axes, abnormalities due to the presence of tho fungus. 

(1) Tubeuf and Smith, ‘^Diseases of Plants,’^ 1B97, pp. 26-29. 

, (2) Barrus, M. P., Observations on the Pathological Morph- 
ology of Stinking Smut of Wheat,” Phytopathology, vi., pp. 21-28, 
1916. 
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Occurrence of Remains of Small Crustacea in the 
Proterozoic (?) or lower Cambrian <?) Rocks of 
reynella, near Adelaide. 

By Professor T. Edgeworth David, K B E , C.M G , 
D,S 0 , B A , F R S., Hon D Sc Oxford and Maiichostor 

[Read November 10, 1921.] 

Plate II. 

Description of Fossils. 

Tlirougb the kind assisianoe of Professor Walter Howchin, 
F G.S., I was enabled, over a year ago>, to examine some 
good sections of the siliceous limestones underlying the 
Brighton limestone, at Reynella, 17 miles southward of Ade- 
laide. The siliceous limestone, as exposed in several of the 
small quarries belonging to the South Australian Portland 
Cement Company, and nearest to Reynella, on the left bank 
of the Field River, shows curious small ochreous bodies in 
a bluish-grey ground-mass. The limestone is mostly oolitic^ 
in structure. Tliese yellowish-brown to ochreous bodies are 
seen under the microscope to be distinctly of organic origin, 
and there can be little doubt that they are referable to some 
kinds of minute Crustacea. Their general appearance is shown 
on fig. 3 of pi. ii 

The larger object shown on the left side of fig. 3, and 
about 2 mm. in length, has all the appearance of being a 
swimming paddle. The object marked (f) is possibly pai-t 
of a spiral gill. Tlie remainder of the objects in fig. 3 aie 
probably looomotary appendages. 

Fig. 2 probably represents a small carapace. Fig. 1 is 
the only specimen which shows some bilaterally symmetrical 
organization. At the top are traces of what may be antennae 
or antennules, followed below by two pairs of small processes, 
and below these is a pair of stouter appendages, probably 
claws The spiral object to the right of the claw ( ?) may be 
one of the spiral gills. A pair of possible parapodia follow, 
and then two fragments of what may have been a somite, or 
body ring. The remainder of the dark objects seen are quite 
problematical. Similar but lees well-preserved objects occur 
m the overlying Brighton limestone. 
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Geological Horizon. 

The siliceous limestones of Reynella are about 2,500 ft., 
possibly more, below the base of the Cambrian limestones con- 
taining ArcTiueocyathmae at Sellick Hill, 35 miles southerly 
from Adelaide, The siliceous limestones of Reynella and the 
Brighton limestones, together with those of Burra (on the 
horizon of the Brighton limestones north of Adelaide) are 
singularly like those of the Nullagine series in Western Aus- 
tralia, and called by the Government Geologist (Mr. A. 
Gibb Maitland) the Carawine limestones The thick reddish- 
purple slate beds of the Adelaide region immediately above the 
Brighton limestone have a close analogy in the reddish- 
purple slates and shales of the Hamersley Range of the 
Fortescue River area of Western Australia and the reddish- 
purple slate series underlying the Irwin River coal measures 
(Greta coal measures), both occurring in the Nullagine series 
of Western Australia 

The black shales, at least 1,500 ft. thick, which at Sellick 
Hill underlie the Archaeocyathinae limestones, and there con- 
tain small ohalcedonic nodules, appear to correspond closely 
with the black shales with chalcedonic nodules at the top of 
the Nullagine series of Western Australia, as seen in the 
hills about 16 miles northerly from Roy Hill Station, on the 
Fortescue River. No fossils have, as yet, been found in the 
Nullagine series, and Mr. A. Gibb Maitland classifies them now 
as Proterozoic. 

With the exception of some doubtful radiolaria, figured 
by Professor Howchin and myself from the horizon of 
these siliceous limestones near Tlallett Cove/^^ and a 
problematical calcareous fossil found by Professor Howchin 
apparently weathered out of the purple slate beds near Ilallett 
Cove, no organic remains have previously been recorded from 
these beds in South Australia. Mr. A. Gibb Maitland, as 
already stated, classes the Nullagine series as Proterozoic, 
while Professor Howchin classes these equivalents (in my 
opinion) of the Nullagine series of Western Australia as 
Lower Gambriaii. f would tentatively suggest that all the 
strata from the base of the Arohaeocyathirute limestones 
to the basal conglomerates overlying the Archaean ( ? ) 
schistose rocks of Aldgate, in the Adelaide region, be 
given some local name such as “the Adelaide series,'' and, 

(i)Proc. Linn. Soc. N.S. Wales, 1396, pt. 4, pp, 571-583, 
pis. xxxix.-xl. 
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for the present, I would suggest that they may be classed, 
provisionally, as Proterozoic (?) . It is quite possible that 
more than one series of rooks are included in the suggested 
Adelaide series. 

If the crustacean remains, referred to in this paper, are 
really, as I believe, Proterozoic in age, it would be of quite 
extraordinary interest to secure a complete fossil specimen. 
Wliat appear to be casts of annelid burrows can be discerned 
in the weathered outcrops of those remarkable ^'varve^* rocks, 
the Tapley Hill shales, near Adelaide, which occur several 
hundreds of feet below the Reynella horizon. There is, there- 
fore, convenient to Adelaide, a considerable thickness of strata 
containing traces of obscure organisms, and it is to be hoped 
that patient search by local geological workers will soon be 
rewarded by the discovery of some complete specimens. Such 
a discovery would doubtless prove of priceless value to the 
palaeontologist. 


DEBORIPTION OB*' PLATE 11. 

Pemains of small Crustacea from the Proterozoic (?) or Lower 
Cambrian (?), Adelaide Series, Reynella, near Adelaide. 

Fig. 1. Bilaterally symmetrical organism, probably Cnisia- 
cean, showing antellules, claws, spiral gill, parapodia (?), etc. 

Fig. 2. Probably a small carapace. 

Fig. 3. Various small appendages, probably locomotary, but 
(t) may be portion of a spiral gill. 
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Notes on Australian Polyplacophora, with 
Descriptions of Three New Species and 
Two New Varieties. 

By Edwin Ashby, F.L.S., M.B.O.U. 

[Bead April 13, 1922.] 

Plate III. 

Genus Acanthochiton (Gray, 1821, em.). 

In our paper of October, 1898 (Trans. Eoy. Soc. S. Austr.), 
and subsequent papers, Dr. Torr and the writer followed Dr. 
Pilsbry in adopting the name for this genus of A caTithochites, 
Bisso, 1826. 

In Proc. Mai. Soc., vol. xi., pt. ii., pp. 126 and 127, 
June, 1914, Mr. Tom Iredale draws attention to the fact that 
E. Gray's name of AcanthochHona (Lon. Med. Bepos., vo-1. 
XV,, 1821) antedates Bisso’s name by five years, and he therein 
also points out that in the name commonly used, Bisso's 
spelling has been amended. Iredale followed this in July, 
1915 (Trans. N". Z'd Inst., vol. xlvii., p. 422, 1914), by 
amending Gray's name in dropping the terminal *‘a" and 
writing the genus **AcaMhochiton (Gray, 1821, em.)”. It 
will also be seen that Dr. Pilsbry, Z.c., while adhering to 
Bisso's name, gives Acanthochiton, Herrmannsen, Indicis 
Generum Malacozoorum Primordia, i., p. 2; Acanthochiton 
of Carpenter and many modem authors." While several 
Australian workers have adopted Gray's name in place of 
Bisso's, as pointed out by Iredale, Z.c., it is regrettable that 
they have not followed Iredale in the amended spelling, 
changing AcanthochHona into Acanthochiton. 

In all my papers, in 1918 and since, I have adopted 
Iredale's spelling for the following reasons: — (1) The terminal 
Chiton*^ is in keeping with so many other genera. (2) The 
two words, "/lmn^/?o" and *^Chiton,^* are both masculine, 
and Gray seems to have tacked on to these two Greek words 
a Latin feminine terminal, thereby producing what my friend 
the classical professor terms, a "mongrel word." It is pos- 
sible that Gray added the "a" to make his new genus agree 
with a certain specific name, a course that can hardly be 
justified ; anyhow, I cannot see how we can do otherwise than 
adopt Iredale's suggestion and drop the unfortunate terminal. 
This course seems to be the oommonsense one, and is probably 
the only correct one, and, as Iredale says, there are plenty 
of preo^ents. 



10 


AcANTHOCHITON (ISToTOPLAX) GABBIELI, 11. &p. 

Differs from A. cosfatus, Ad. aud An^., in having deep, 
broken, longitudinal grooving in the dorsal area, whereas J. 
coftfati($ has smooth, except for the iransversc ribs following 
the lines of growth. 

The pustules in the diagonal ribs of the species under 
description are larger, more rounded, and irregular than in 
cosfatuSi and in addition on some of the valves there are 
evidences of a second coarsely pustulose rib on tlio posterior 
margin of the median valves, in this respect approaching its 
Western Australian ally, A. suh-vmdis, Torr. 

Eemarks . — The specimen described above has been kindly 
lent to me for description in this paper by my friend Mr, 
Gatliff; it is from Caloundra, in Queensland, and the type, 
which has not been disarticulated, remains in Mr. Gatliff^s 
collection. I am naming it after my friend Mr. Charles J. 
Gabriel, who lias for so long been associated with Mr. Gatliff 
in the excellent concliological papers they have jointly pro- 
duced. While I suspect this form should hold sub-specific 
rank only, it is as much entitled to the higher rank as are 
some of its allies referred to in the discussion following. 

Acanthochiton costatus, Ad. and Ang,, and its allies. 

(Ad. and Ang., P.Z.S., 1864, p. 194; Angas, Z.c., 1867, p. 224.) 

The examination of the preceding species from Caloundra 
and, subsequently, the loan of a specimen from Port Philip, 
Victoria, measuring 7^ mm. in length, by Mr. Gabriel, has 
made it necessary to go into the whole question of the respective 
relationsliips of several nearly-related species. 

My series of A . costatus include three from Sydney, 6, 
12, and 19 mm., respectively; several from Tasmania, up to 
36 mm. in length; and one from ‘South Australia, 21 mm. 
All have minute? slender, girdle spicules, easily detached; all 
have several ribs composed of coarse pustules, behind tlio 
mucro, in tail valve, but in the smallest this feature is repre- 
sented only by a single large pustule at the outer edge ; all 
probably, in the quite juvenile stage, possess none of these 
posterior ribs. In the larger specimens the original form of 
the dorsal area in the juvenile is not quite clear, but in t^he 
three from Sydney Ilarbotir, 6, 12, and 19 mm. rosi^ectively 
(dry), it certainly commences with a prominent, broad, 
rounded beak, the area rapidly widening with sundry jags at 
each side, giving the pinnatifid character. On reaching a Total 
length of the whole shell of 6 to 10 mm., the dorsal area may 
slightly contract or continue in two parallel lines, forming in 
the adult a narrow raised dorsal ridge. On collecting the 
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small specimen at the Quarantine Station, Sydney, in 1918, 

I ^ at first thought it a different species owing to its wide 
diverging dorsal area, but at last noted that it was only a 
juvenile chaiacter. 

Mr. GabrieFs small shell from Port Philip, about mm,, 
which I understand has been recorded as ^1, mbrostratmy 
Torr, is similar to the juvenile costatus in having small spicules 
clotliing the girdle and in having the broad dorsal area of 
the juvenile, but it diffei-s in not having coarse pustulose 
ribbing behind the muoro and in the pustules of the diagonal 
ribs being small; in these two respects only does it resemble 
rubrostratus and speciosub. I believe that had it attained a 
larger growth it would have been quite similar to typical 
costatus in these respects It may be that in Victoria a race 
of costatus is living that attains the senile characters at a later 
age than is common to that species. 

Throughout this paper all measurements given are of diy 
specimens. I have two specimens collected by myself in Gulf 
St. Vincent, measuring 8 and 18 mm. long, and I have com- 
pared them with Dr. Torr’s type and co-type of A, ruhro- 
stratuSy and find them con-specific ; the girdle is covered with 
coarse white spicules, similar in size to those clothing the 
girdle of A. speciosus, H. Adams, but appear less irregular in 
their attachments and show between the valves in a much less 
degree; the dorsal area is similar in the two, except that the 
pinnatifid character is more continuous in rubrostratus ; 
neither have ribs behind the mucro, although one of Dr. 
Torres latter shows three waves or undulations corresponding 
with the posterior ribbing of costaUis, nor have either the 
coarse pustules of that species in the diagonal ribs. The 
width of the girdle of rubrostratus is less than that of 
speciosus^ and the beak of specwsus is less pronounced, but 
when it is considered that the whole of our specimens of' 
Tuh’i ostratvs are smaller than the smallest of our specimens 
of the other species, is it not possible that the slight differences 
enumerated may be due to the juvenility, and that ry.bro- 
straUis is really the young of A. speciosu^, 

Jn conchmon , — As before mentioned, I have been much 
indebted to Dr. Torr for the opportunity of examining speci- 
mens in his collection, but until a much larger series of all 
the species, in all stages of growth, is available, I do not 
like to make a final decision, but T am inclined to think that 
ultimately we shall be able to recognize A . costatus as the 
dominant species, with two sub-species — gabneli^ Ashby, from 
Queensland, and suh-viridis^ Torr, from Western Australiar-^ 
A, costatus^ sub-species, being found in New South Walee, 
Victoria, Tasmania, and South Australia; A, speciosu^^ 
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n. Adams, as a dominant species with ruhrostratas, Torr, 
either as a sub-species or as a synonym, being the name distin- 
guishing the juvenile form. 

It should be mentioned that some of the forms above 
referred to show sub-cutaneous lining and others short longi- 
tudinal rows of shallow holes near the beak on the dorsal area. 
The following resume may be helpful : — 

Minute, slender, girdle spicules: gahrieli^ eostatus^ sud- 
viridis. 

Coarse, girdle spicules: speciosus^ rubrosfratvs. 

Broad, pinnatifid, dorsal area in juvenile: gahrieli and 
costatus* 

Narrow, pinnatifid, dorsal area: speciosus^ ruhrostratus, 
suh -viridis. 

Small pustules and no ribs behind mucro : specioms and 
ruhrostratus, 

Acakthochiton mavi, n. sp. 

Iruroduction. — A number of median valves of a rather 
striking Acanthochiton were dredged by Mr. W. L. May in 
various parts of Tasmania, in depths varying from 60 fms. to 
100 fms. It is 'such a distinct species and the valves are so 
well preserved that one seems well justified in describing it 
without waiting for the discovery of the whole shell. I have 
much pleasure in calling it after Mr. W. L. May, the dis- 
coverer, and a gentleman who has done such splendid work in 
conchology. 

Specimen No. 1. Type. 

Median valve, — Colour pale cream, very strongly carin- 
ated, prominently beaked, dorsal area well defined, fairly broad 
but sides almost parallel, after attaining half -growth the 
sides of this area do not diverge. The central xidge and the 
. two sides of this area continue as smooth ribs the whole length 
of the valve; the space between is cut up by short, deep, 
longitudinal grooves, reminding one of cuneiform characters. 
These deep grooves make the ribs, before referred to, jagged 
at their margins. The lateral area is soparalod from the 
pleural by a fold surmounted by extra largo pustules, which 
are widely spaced. Tlie first three rows next the beak are 
composed of minute pustules which quickly lose themselves in 
the lateral x^ib of the dorsal area, before referred to ; the fourth 
row of pustules is composed of three minute and six large ones 
placed diagonally in the row which is parallel to the dorsal area, 
beyond the ninth pustule. In this row the sculpture is con- 
fluent, forming a broad fiat rib for about one-third of the 
total length of the valve. The rest of the valve is decorated 
with five rows and one-half row of elongated, much. raised, 
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flat pustules, widely spaced, and the rows widely separated 
from one another. All pustules are placed on the diagonal, 
and the rows themselves become more and more diagonal as 
the margin of the shell is approached. Slit 11 modified into a 
deep groove, with raised edges on the upper side of the 
articulamentum. 

MeoB^irements . — 3 mm. longitudinally, 3*75 mm. laterally. 

Hohitat . — A number of valves dredged 7 miles east of 
Cape Pillar, North-west Tasmania, in 100 fms, ; one valve, 
about the same depth off Schouten Island ; one valve, coloured 
red, off Port Arthur, South-east Tasmania, in 60 fms. 

Specimen No. 2. Co-type. 

This median valve was likewise dredged in the same depth 
east of Cape Pillar. While corresponding, in the main, with 
the preceding valve, it differs in that the dorsal area is uni- 
formly covered with short, deep, wedge-shaped, longitudinal 
grooves. Also the fold separating the pleural from the lateral 
area is very strongly raised, and the pustules in the rows, 
where they pass over this fold, are larger ahd broader than 
anywhere else, for a width of two pustules. If these pustules 
had not been so widely spaced one would have described the 
valve as possessing a wide diagonal rib composed of two rows 
of pustules. In method of sculpture and shape of the pustules 
the two valves described are otherwise identical. 

In conclusion . — The type is being presented to the Tas- 
manian Museum and is figured from a drawing. The co-type 
is figured from a photograph taken by the writer and remains 
in my own collection. In a paper on Polyplacophora of Tas- 
mania, by W. L. May and Dr. Torr (Proc. Boy. Soc. Tas., 
1912, p. 35), a note is made that the valves described above 
were wrongly identified by Hedley and May (Bee. Austr, 
Mus., vol. vii., No. W, 1908) as A canthochiton crocodilus^ 
Torr and Ashby. 

Acanthochiton shirleyi, n. sp. 

Specimen No. 1. Type 

(Jemeral afpearance. — Broad, girdle wide, densely and 
coarsely spioulose, shell flat and low, the spicules of the girdle 
standing up above the shell. 

Colou ) . — Some valves are darkhorn-colour, others are 
creamy-white; the dorsal area is creamy-white in some valves. 

Anter%or valve , — I cannot notice any rays or undula- 
tions. The sculpture on this valve is largely eroded, but it is 
evidently well covered with circular pustules. Insertion plate 
long, slits 5, notch very short but continued on upper side in 
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a broad groove to the tegmentum, colour white tinged with 
blue. Measures 3| x mm. 

Posterior valve. — Tegmentum very small, about two- 
fifths of total width of valve, anterioi poition semi-circular, 
macro posterior, dorsal area rather narrow, wedge-shaped, 
rugose; the wrinkles following the growth-lines are continued 
across the anterior portion of the dorsal area. The shell 
behind the macro is very flat, and shows litilo sculpture ; such 
as there is, is composed of shallow broken wrinkles following 
the growth-lines. The dorsal area and the portion behind 
the macro creamy-white, side areas dark horn and sculptured 
with rows of irregular, flat, more or less circular pustules, 
following the growth-lines and, in places, especially towards 
the outer margin, coalescing. Insertion plate long and very 
broad, slit 11, sutural laminae small and produced forward 
with a deep inward bent between them and the wings of the 
insertion plates. This feature is very marked. A. hednalli 
has a somewhat similar inward fold at the slits, hut this 
species has this fold on the opposite side of the wing of the 
insertion plate. Sinus broad, the semi-circular margin of the 
' tegmentum only occupies half the width. Colour of articula- 
mbentum, pale bluish ; the ^lits are continued half-way to the 
tegmentum in a deep, almost semi-circular groove. This valve 
measures, longitudinally 3 mm., laterally 4| mm 

Median valve. — The following is a description of valve 
4: — The dorsal area is smooth except for growth-wrinkles 
which are continued from the side areas ; this area consists of 
a shallow wedge-shaped depression (this feature is common 
to all valves except valve 2, in which this area is arched ; a 
similar variation occurs in a second specimen described here- 
under), some of the growth-wrinkles are in this area broken, 
suggesting an ill-defined string of granules. The lateral and 
pleural areas are not separated but are studded with rows of 
flat circular pustules, following the growth-lines. The slope 
of the sides below the elevated fold that margins the dorsal 
area is slightly curved. Inside, as well as the insertion plates 
and sutural laminae, pale blue, slits 11, sutural laminae 
produced forward, sinus narrow and rounded. This valve 
measures x 4^ mm. 

Girdle, — ^Densely covered with long, coarse, cream- 
coloured spicules ; the fringe spicules are a little more slender ; 
sutural tufts long, porcelain-white, and pointed. 
Measurement of dried shell, 16 x 6 mm. 

Ealitat. — North-west Reef, Barrier Reef, Queensland. 
Remarhs.^l am indebted to Dr. John Shirley for the 
opportunity of examining and describing this A canthochiton, 
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and I have much pleasure in naming it after him. The speci- 
mens submitted to me were badly encrusted and, in parts, 
eroded, the true characters only became visible on disarticu- 
lation and cleaning. The shape of the articulamentum both 
in median and tail valves, the fact that the dorsal area is 
usually concave, and the girdle densely spiculose, easily 
separates this AcanthocMton from any other Australian 
species. The type belongs to the Queensland Museum. 

Specimen No. 2. Co-type, 

The second specimen, which I am calling the co-type, 
differs from the type in that the centre of the dorsal area, in 
the median valves, is slightly convex, becoming flat or slightly 
concave before the pustulose sculpture is reached. Also the 
pustulose character of the sculpture is more limited in area, 
anteriorly the pustules, which are very fiat, become sub- 
obsolete and confiuent following the course of the growth-lines 
The CO- type remains in my collection. 

Acanthochiton reteojectus, Pilsbry, 
var. fufitvlosus^ n. var. 

(A retrojecfns, Pils., Naut., vii., p. 107, Jan., 1894: Pioc 
Acad. Nat. Sci. of Phil., 1894.) 

Introduction . — In November, 1918, I collected a very 
long series of A . retro jectus, Pilsbry, in the Quarantine Sta- 
tion, Sydney Harbour. And early in 1919 the following notes 
on this somewhat difficult species were written. At first one 
concluded that there were at least two or three different species 
represented in the series collected from the one spot. Many 
had similar sculpture in the dorsal area to that of the other 
areas, but in some this area was smooth, and, again, while 
many had the regular, evenly-rounded, pustulose sculpture 
described by Dr. Pilsbry, in others a large part of the shell 
was ornamented with large tear-drop pustules. 

On fuller investigation it was found that there was a 
complete series of intermediate forms. All are similar in the 
character and structure of the girdle, the shape and lamina- 
tion and slitting of valves, the tail valve and position of 
mucro; throughout these features seem consistent, and the 
extreme divergence of sculptuie does not, in my opinion, 
warrant the separating of them into distinct species. Never- 
theless, at the suggestion of my friend, Mr. W. L. May, I 
propose a distinct varietal name for the form with coarse 
'pustules, calling it var. pustudosus. 

Girdle is densely covered with minute scales or short 
blunt-ended spicules, these are mottled, the white ones often 
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placed in rings, x65; this ring resolves itself into a string 
of blunt-ended scales, set in a circle. Owing to the minute 
nature of these scales the general appearance of the girdle, 
except under a high power, is spongy. The sutural tufts are 
white and well defin^. 

Dorscd area . — Broadly wedge-shaped. In typical shells it 
is ornamented with longitudinal rows of strongly-raised cir- 
cular pustules, set bilaterally in divergent lines, thus forming 
a V with the apex in the centre of the area. But in different 
specimens these pustules vary from circular, well-raised 
pustules to those that are mitre-shaped, or even to long flat 
dashes. Again, in some specimens this area is absolutely 
smooth except in the margins, but this variation appears 
somewhat rare. 

Pleural and lateral areas. — These, in typical specimens, 
are not distinctly differentiated and are ornamented with 
longitudinal rows of strongly-raised circular pustules, gradu- 
ally increasing in size towards the girdle. The varient, which 
I suggest should be known as variety pustulosus, Ashby, has 
the first row or so of pustules from the dorsal area, more or 
less round, but fully half the valve is decorated with a few 
large tear-drop-shaped pustules, some of them being fully 
three or four times as long as wide. In some, the regularity 
of the longitudinal rows is preserved; in others, this system 
of sculpture is lost, these tear-drop pustules being irregularly 
placed, widely separated, and very raised. 

Colour . — While most specimens are mottled pale green 
and black, there are some that are pale green throughout, 
and others that are uniformly rufous; in some the dorsal area 
only is reddish-brown, in others it is pink. When disarticu- 
late and cleaned the shells are transparent and, usually, both 
tegmentum and articulamentum are green. 

JIahitat . — While very numerous at Port Jackson, N'ew 
South Wales, it appears less common in Victoria, and I have 
not taken it in South Australia, where its place is taken by 
the allied form, A, hmhen, Torr. This latter I also met with, 
in Western Australia. 

Probably the Sydney shell has extended down the east 
coast and then turned towards the west, along the Victorian 
coast; the allied form, A . kimheri^ has come in from the west 
and somewhat overlaps A. retro jectus in Victoria. 

I am indebted to Messrs. Gatliff and Gabriel for the 
opportunity of examining a number of specimens from their 
respective collections. 

Thpy were from Western Port, Port Philip Head, Point 
Nepean, Torquay, and San Remo, all in Victoria. They show 
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a gcKxi deal of variation, mostly of the large pustulose variety. 
Some of the shells were larger than any I secured at Port 
Jackson, and amongst them were certainly some representa- 
tives of A. himbtri. Some forms of A, retro jectus are very 
difficult to separate from that species, unless the specimens are 
very perfect. 

In conchwcm. — Dr. Pilsbry, Z.c., founded the sub-genus 
Meturoplasc for the reception of this species, chiefly on the 
character of the dorsal area, * ‘dorsal area indistinctly 
differentiated’'; while, in typical specimens, this may be true, 
this feature is not constant, and makes one hesitate to adopt 
his sub-generic name at this stage. 

Acanthochiton cornuttts, Torr and Ashby, and 
A. ExiLls, Torr and Ashby. 

(Trans. Bey. Soc. S. Austr., vcl. xxii., pp. 217-219, Oct., 1898.) 

Until last year A. corryatm was only known from the 
unique type taken by the writer at Marino, in South Aus- 
tralia; but on January 24, 1920, I took a second at Cape 
Jervis. Messrs. Gatliff and Gabriel each lent me a very fine 
specimen that they had identified as A. exilis. I noted that 
they were con-specific with my type of A, corn'utus, and, 
later, compared them with the type of A. exilis which is in 
Dr. Torr’s collection, and found that A. eailis is simply the 
juvenile form of cormitus. I find a note in my note-book, 
made a couple of years back, that these two forms were very 
close to one another. 

The largest specimen of the series dredged by Dr. (now 
Sir) Joseph Verco was selected as the type of exilis, and was 
only 3 mm. long; all the specimens were much curled and 
somewhat bleached, whereas the type of cornutus was over 
10 mm. long and well preserved. 

There are slight differences between the two, but not 
more than can be attributed to immaturity; the minute 
curled exilis certainly looked very different from the fine 
specimen of corrmttis, but they are undoubtedly the same 
species. As cornutus was described on an earlier page than 
exiUs, it has that priority, and A. cxilis is a synonym thereof. 

In the addendum to our paper, Z.c., reference is made 
to apparent **eyes” on the dorsal area of A . cornutus. It is 
interesting to note that small black specks are visible in the 
shells of the three recently discovered specimens, before 
referred to ; but I have not yet been able to determine whether 
they are true eyes, or some other sense organ. The deter- 
mination of their true character must be left to future 
investigation. 
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Acanthochiton coxi, Pilsbry. 

(Naut., vii.j p. 119, Feb., 1894; Proc. Acad. Niat. Sci. Pbil., 
1894 p. 80, pi. iii., figs. 21-26, pi. iv., fig. 34; A, lachrymosai 
and Torr, P. and Proc. Roy. Soc. Tas., 1912, pp. 36 and 37, pi. i., 
figs. 1-4.) 

The identification of this Aca^ithochifon has always been 
a difficulty with me. In July, 1919, I wrote the Australian 
Museum for the loan of a specimen, and at their suggestion 
Mr. Bassett Hull very kindly sent me a shell which, on exam- 
ination, I found could not possibly be A . coxi; but, strangely 
enough, it was a worn specimen of a species described by 
Dr. Torr and the writer in October, 1898, under the name 
of A. crocodilm, and which, up till the identification of Mr. 
HulFs specimen from New South Wales, was only known to 
occur in South Australia, and limited to the pair originally 
described, which were side by side on the same rock, at low 
water, at Marino. 

Later on I received specimens from Dr. Torres collection 
and the Queensland Museum, labelled A . cori, but in both 
cases they were misidentifications and referable to well-known 
species. Through some oversight, although I again applied 
to the Australian Museum for the loan of their co-type, it 
was never sent for my inspection. 

In correspondence with Professor Dr. J. Thiele, of Berlin, 
I mentioned my desire to see coxi, and he was good enough 
to send me a specimen from Balmoral, which I conclude is the 
place of that name in North Borneo. The specimen was 
marked identification uncertain.’' If it had come from Tas- 
mania one would have no hesitation in identifying it as a 
slight variant of A. lachrpmosa, May and Torr. 

It differs from the Tasmanian shells, slightly, in the 
arrangement of the pustules, and the spicules on tlie girdle 
are slightly coarser. On writing Mr. W. L. May he advised 
me that he had some years ago seen the co-type of co ri in the 
Australian Museum and had made a note that it was very 
close to lachrymom. In October last, Mr, May brought over 
a very fine series of lachrymosa from the type locality. We 
found that the sculpture varied from long, slender, fiat, finger- 
like processes to short oval discs, or *elongated tear-drop 
pustules. Most in the juvenile stage have quite small pus- 
tules, hut even in this they are not consistent. They also 
vary very much in the spacing of the pustules ; mostly they are 
crowded, as is so well shown in the figures accompanying May 
and Torr’s description, Lc. 

A comparison of these figures with the figures in Dr. 
Pilsbry’s paper on *'Port Jackson Chitons,’’ he,, will explain 
the difficulty we have all laboured under in identifying A . 
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coxiy Pilsbry. Tlie description in Pilsbry^s paper would do 
for lachrymosa. 

In conclusion . — While all previous records of A. lachry- 
mosa have been confined to about 150 yards of beach, on 
Frederick Henry Bay, southern Tasmania, the writer was 
able some time ago to extend its range to Sulphur Creek, 
north-western Tasmania; and, more recently, Mr. May has 
found it on Bruny Island, and now Mr. May and myself are 
satisfied that it is con-specific with ^4. coai, Pilsbry. We 
have the record of two specimens taken by the late Dr. Cox, 
at Port Hacking, New South Wales, and, finally, Dr. Thiele’s 
specimen extends its range far into the tropics. 

Thus a species that has hitherto been considered one 
of the most restricted in its range is found to have a most 
extended range north and south, probably greater than any 
other of our known specimens. It certainly appears very local 
in its occurrence, the reasons for which must await further 
elucddation. I have sent two specimens to Dr. Pilsbry, asking 
him to kindly compare with his type of A. con^ and advise 
whether he can find any justification for retaining the Tas- 
manian shell as a sub-species of A. cocci, Pilsbry. 

Note. — Since the foregoing was written I have received 
Dr. Pilsbry’s reply, which is as follows: — 'T have carefully 
compared the specimens of A. lachrymosa. May and Torr, 
with the type of A. coxi, I am satisfied that there is no 
specific difference. A sub-specific difference may be indicated 
by (1) the difference in colour, my form being pink within, 
yours greenish; (2) the wider central areas of valves 3-8 in 
my specimen. This is exaggerated in the figures, which were 
done on stone by a commercial lithographer from my pencil 
drawings.” 

This fully confirms our opinion, and in face of the 
variability of this species we are hardly justified in making 
a sub-species of the southern form. A . lachrymosa, May and 
Torr, is therefore a synonym of A. cocci, Pilsbry. 

The pitting of Callochiton platessa, Gould, var. fossa, nov. 

(Proo. Bost. Soo. N.H., ii., 1846, p. 143.) 

Some years ago I noted thitt one of the shells belonging 
to this species, that I had collected in Gulf St. Vincent, 
showed six deep pits, immediately in front of the lateral area 
of the seventh valve. On January 24, 1920, I collected a 
second specimen in which the same valve shows a similar 
number of pits. A few months back, when going through 
the collection of the Polyplacophora in the South Australian 
Museum, with a view to determining the species, I noticed a 
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similar specimen with pitting confined to the same valv-e; all 
these were taken in this State. In going through a score of 
specimens in my own collection from New South Wales, 
Tasmania, South Australia, Western Australia, and New 
Zealand, with the exception of one specimen 25 mm. long 
from Sydney, which is pitted in the seventh valve, all are 
typical unpitted shells. Mr. W. L. May has sent me for 
examination three large and handsome specimens from Watson 
Bay, New South Wales, all of which show similar pitting on 
the seventh and eighth valves, and the largest one, which is 
over 40 mm. long, has incipient pitting in the sixth valve 
as well. In this specimen I counted 12 pits in the seventh 
valve. These pits commence high on the ridge in the juvenile 
shell. The pits are deep and only a little longer than broad, 
in fact very similar to the pits near the ridge of Rhys'ioplax 
oriektos, Maughan, but there the likeness ends — they are not 
as regular in shape nor developed to the same length as in 
that species. Again, the character of the pitting is quite 
different from 0 rufus, Ashby. I have compared it with 
the type and with the juvenile form from the Bracebridge 
Wilson collection ; the grooving of rtiftis can hardly be termed 
pitting, but is really longitudinal grooving, and is present to 
an equal extent in all the valves except the first. 

In conclusion , — The existence of these pits and thear 
occurrence consistently on the seventh valve, and in the case 
of the Watson Bay specimens on the eighth valve as well, 
suggests a definite tendency to vary in this direction. At first 
I thought of suggesting that deep-water specimens may have 
a greater tendency to develop this form of sculpture, and that 
G, rufus (which is only known from dredge specimens) may 
have been derived from such a pitted race of G. platessa. 
On more careful examination, however, I do not feel justified 
in advancing such a hypothesis It will be well worth while 
for collectors to keep their eyes open for this variant, which 
may well be known as Gallochitori phfessay var fossa^ Ashby. 


Syphauochiton pellis-serpbntis, Quoy and Oaimard, 1835. 

(Chiton pelUs-serpentiSj Qtioy and G. Voy, Astro!., it, 381, 
pi. 74, f. 17-22; Man. Conch. (1>, xiv., 173, pi. 37, f. H-17; Proc. 
Mai. Soc., ii., 195, c. Bqvamosus, L. Wisscl, ZooL Jahrh., xx., 
619, not of Linne (Anatomy); Tate and May, Proc Linn. Soc. 
N.S. Wale^ 1901, pt, 3, pp. 412-415; May and Torr, P. and Proe. 
Roy. Soc. Tas , 1912, pp. 38 and 39. Typo, Mus. Hist,, Paris.) 


Syphabochiton sinclairi, Gray, 1843. 

pief., N. Z’d, ii., 263; Man. Conch. (1), xiv., 174, pi. 36, 

Wissel, Zool. Jahrh., xx., 627, 

pi. 23, f. 38-44, pi. 24, f. 45-48 (Anatomy), Type, Brit. Mus.) 



21 


Syphaeochiton maugeanus, Iredale and May. 

(Proc. Mai. Soc., vol. xii., pts. ii. &,nd lii., p. 114-115, Nov., 1916 ) 

In October, 1921, Mr. W. L. May, of Tasmania, and tbe 
writer jointly examined a fairly large series we had collected 
in different parts of Tasmania with shells in my collection 
from New South Wales and New Zealand. My New Zealand 
specimens were from various localities, but the S. sinclain, 
Gray, were from Doubtless Bay, collected by Mr. Albert E. 
Brookes, and from Te Onepote, collected by the late Mr. 
Suter. 

We cannot agree with Iredale and May in separating 
the Tasmanian shells from the New Zealand ones, or from 
those from New South Wales. Pilsbry, in his paper on ‘Tort 
Jackson Chitons^' (1894), also states that 'he “was unable to 
detect any difference between New South Wales and New 
Zealand shells.'' Therefore *Sf. maugeanas, Ire. and May, 
becomes a synonym of S. 'pelUs’Serpentis, Quoy and Gaimard, 

Further, we find that the smooth shells living in company 
with the more sculptured ones, in Frederick Henry Bay, Tas- 
mania, are con-specific with 8, dnclain^ Gray, 1843, the New 
Zealand shells being similar to the Tasmanian ones. In both 
S. fdUs-Ber'pentiB varies from the somewhat flat highly- 
sculptured shells so common in Port Jackson, New South 
Wales, to those that are almost smooth in all areas. We 
therefore consider that 5. sinclcdri is a smooth variant of 8. 
pellh-Ber'penfis^ and is certainly common to New Zealand and 
Tasmania, and, on the authority of the late Dr. Cox, we 
must conclude, of New South Wales as well, although neither 
Mr. May nor the writer has seen the smooth variety from New 
South Wales. 

Mr. May sends me the following note in reference to 
the foregoing: — “I agree with all you have written. The 
shell varies very much in height, some being very flat, others 
high and round backed, with all grades between; they also 
vary greatly in size in different localities. My largest, from 
Wedge Bay, is 56 mm. long; they may be almost white, black, 
or of varying patterns of black and white, etc." 

In concluBioJi , — We find that Sypharochiton pelliB- 
BerpentvBy Quoy and Gaimard, is an extremely variable shell 
in Tasmania, New Zealand, and New South Wales, varying 
from a highly-sculptured form to an almost smooth one, which 
must be known as variety sinolmri^ Gray, the intermediates 
still living; and Iredale and May's 8. maugeanus is a synonym 
of 8. pelliB-serpenUB, Quoy and Gaimard. 
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Loricella angasi, H. Adams and Angas* 

(Proc. Zool. Soc., 1864, p. 193.) 

In my paper on the above genus (Trans. Roy. Soc. S. 
Austr., vol. xliii., 1919, pp. 59-65) reference is made to the 
^'finger-like processes^’ being noticeable in the anterior portion 
of the girdle, and the "spear-head spicules" being set opposite 
them and apparently having some relation thereto. hi 
January, 1920, I collected a very well-preserved specimen at 
Marino, South Australia, which was free from the usual 
foreign growth. In this specimen, which is 60 mm. in 
length, the finger-like processes of the girdle extend right 
round, and the remarkable "spear-head spicules" are placed 
opposite these, right round the girdle. In a letter, dated 
October 17, 1921, Mr. S. Stillman Berry, of Redlands, Cali- 
fornia, writes me ill answer to a letter of mine referring to 
some remarks that had been made in reference to these strange 
spicules on Loricella : — "I have worked on those Loricella and 
Kopionella spicules just enough to know that I want to go 
into the matter of their structure a great deal more 
meticulously, which will mean a lot of work in the preparation 
of slides and so on. I cannot understand how* anyone can 
interpret chiton setae as algae." 


DESCRIPTION OF PLATE III. 
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Acmiliochiion niayi, Ashby, portion of median vah*<‘. 

Type. 

,, „ median valve. Co-type. 

X abt. 13 times. 

„ shiileyif Ashby, portion of posterior valve. 
Type. 

„ „ portion of median valvo. 

Type. 

n median valvo. Co-t,viK‘. 
xabi. 11 times. 

„ pabrieM, Ashby, portion of median valves 
showing longitudinal striae in dorsal 
area. Type. 

Callochiion phfesm, var. fom, Aslihy, portion of 7lh 
valve showing pits. 
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A New Isopod from Central Australia belonging 

TO THE PHREATOICIDAE. 

By Charles Chilton, M.A., D.Sc., C.M.Z.S., 
Professor of Biology, Canterbury College, New Zealand. 

(Communicated by Professor P. Wood Jones). 

[Bead April 13, 1922.] 

In this paper I describe a new and most interesting 
fresh-water Isopod kindly sent to me by Professor F. Wood 
Jones, of Adelaide University. It was collected in June, 
1920, in artesian water from the Hergott (Marree) bore, in 
Central Australia, a little south of Lake Eyre. 

The animal proves to belong to the Phreatoicidae and 
comes sufficiently near the typical genus Pkreatoicus to be 
placed in it. Tlie Phreatoicidae is a family of fresh-water 
Isopods of which the first member was described in 1883, from 
the underground waters of the Canterbury Plains in New 
Zealand. Later on other species of the genus, and of closely 
allied genera, were described from the surface and under- 
ground waters of Australia, and, still more recently, Barnard 
(1914, p. 231) recorded a species of Phreatoicns from the 
mountain streams of Cape Colony, South Africa. The family 
is quite distinct from all the other families of the Isopod a, 
and forms, by itself, the sub-order Phreatoicidae, marked by 
some primitive characters and by a striking but superficial 
resemblance to the Amphipoda. The characters and distri- 
bution showed that the family must be an ancient one, and 
in 1918 this was proved by the discovery of a fossil species 
from the Triassic beds of New South Wales. The fossil form 
is not very different from some of the existing species, and, 
apparently, members of the family have been living in fresh 
waters on some part of the Australian continent from Triassic 
times up to the present. The discovery of another quite dis- 
tinct species in Central Australia is most interesting and 
important as confirming the conclusions already arrived at. 
Further details of the history of the family will be found in 
my paper describing the fossil species (Proc. Roy. Soc. N.S. 
Wales, vol. 51, p. 383). 

The mode of occurrence of the new species is worthy of 
note. In his first letter, Professor Wood Jones said: — 
* 'Hergott is a pure artesian bore; the water is hot, and the 
creatures were in thousands swimming in the hot water near 
the bore head.'^ The specimens sent were found to possess 
well-developed eyes and to be of a dark-slaty colour, so that 
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they evidently had not come up the bore from underground 
waters. On my pointing this out and asking for further par- 
ticulars, Professor Wood Jones wrote: — ^‘Now I have asked 
everyone who knows, and I am assured that all the water is 
bore water pure and simple At Hergott there are natural 
springs — that is why the place sprang into existence. I have 
never seen the springs; they are some three miles away from 
the place where the bore was sunk. . . . The bore is 

just on the desert — the water flows on the desert where pre- 
viously no water was (there is no old watercourse into which 
the bore water has found its way, as at Clayton and Bul- 
canina)." It is no wonder, therefore, that it is the popular 
belief that the animals came up the bore, for this is, as 
Professor Wood Jones says, ‘‘the local story of all bore-water 
fauna. He adds that it is curious that though every party 
that has gone into the centre of Australia has bascii on 
Hergott, no one has noticed or collected the Isopod, although 
the hot water of the bore is full of them. When he was there 
they were in countless numbers, all swimming against the 
hot current. He did not take the tem]perature of the water, 
but says, “It is very hot; steam arising from it “ 

Like other Isopods, the Fhreatoicus carries its eggs in a 
brood pouch underneath the body till the young are 
hatched out and, probably, for some time longer, the young 
then being similar in form to the adults. It is, therefore, a 
little difiScult to see how they have got from the spring, or 
other natural water from which they must have come, to the 
bore water in which they exist in such numbers. It is, of 
course, possible that when the natural water dries up they 
become encased in the dried-up mud, retaining the power 
of vitality and resuming activity as soon as the water reappears, 
but that does not explain how they have got from the natural 
springs, situated near Marree, to the bore water, throe miles 
distant. It is, however, clear that they must be widely dis- 
tributed and abundant in springs and natural waters in ilie 
district, for Professor Wood Jones, in a letter dated October 
5, 1921, states that in a recent trip lie collected specimens 
from the mouncf springs, near Coward, just to the westward 
of Lake Eyre south. There are, he says, many of these 
springs, and they vary greatly in salinity and temperature, 
hut the animal was found in all the springs, from Bullakaninna 
to Coward, an area of some 30 miles. 

In this connection it is worthy of note that another mem- 
ber of the family, Fhreatoicopsis terrlcola^ Spencer and Hall, 
was found in burrows on the banks of the Upper Gollibrand 
River (Spencer and Hall, 1896, p. 13). Tliis species has since 
been recorded from the Otway forest; from Mount William, 
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near Ararat; and from the Grampians (Raff, 1912, p. 70). 
Another species, H^psimetopus intrusot\ Sayoe, occurs in the 
burrows of the land crayfish, Engaeu^ cumcuJariiiB^ in Tas- 
mania (Sayce, 1902, p. 218). The remaining species of the 
family appear to be genuinely aquatic, being found in surface 
or underground fresh-water streams. 

Although the species under consideration is being placed 
for the present under the genus PJireafoicii^, it differs from 
the other members of the genus in at least two characters. 
The more evident of these, though not the more important, 
is the greater expansion of the basal joints of the last three 
pairs of peraeopoda, as shown in figs. 1 and 10 In the other 
species of the genus these joints are comparatively narrow, 
as in most Isopods d); but in the present species the ex- 
pansion is fully as great as that in most Amphipoda, and still 
further increases the resemblance to an Amphipod, caused from 
the laterally compressed form of the body. It may be men- 
tioned, however, that the next joint, the ischium, is com- 
paratively long — longer than the succeeding joint, the merus — 
while, as I have elsewhere pointed out (1894, p. 205), in 
Amphipoda, with broadened basal joints, the ischium is 
usually quite short. 

The other point of difference, though less evident, is of 
more real importance, viz.^ the apparent absen*^ of the coxal 
joints of all the peraeopoda. In other species this coxal joint, 
though small, is quite well marked and can be readily recog- 
nized as the first joint of the limb, for it is not flattened 
into a side plate or ^^epimeron,’’ as it is in most Amphipoda. 
In P. latipes the pleura of the first four segments are pro- 
duced downwards and outwards so as to hide the base of the 
leg, and even when the attachment of the limb to the inner 
side of the pleuron is examined, nothing is seen that can be 
definitely recognized as the coxal joint. Consequently it must 
either have become fused with the pleuron, but if so without 
any suture or mark indicating its presence, or it is quite 
absent. Caiman (1909, p. 202) has some interesting remarks 
on the development of the coxal joint of the peraeopoda in 
various Tsopods, and gives examples in which it appears to 
replace the pleural expansion of the segment, though, in 
that case, it is marked off from the segment on the dorsal 
surface by a distinct suture, except in the first segment, where 
there is no suture, and in some of the Oniscoidea in which 
the suture on the other segments also may disappear. 

(DThe basal joints are slightly broadened in Phreatoims 
australis. 
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The species of Fhruitoicu^ now under consideration may 
be described as follows • — 

‘ Phreatoicus latipes, n. sp, 

B%s. 1-U. 

Specific (ha(jtiobi<t.--BodLy stout. IVraeon (llg. 2) broad, 
not laterally compressed, moderately convex with the pletiral 
portion of the fii*st four segments project iiig^ outwards and 
slightly downwards so as to conceal the basal joints of the legs. 
Pleon short, about half the combined length of the cephalon 
and peraeon, moderately compressed laterally, pleural portions 
of the segments produced downwards, their lower margins 
being rounded and fringed with a few setae. First segment 
of peraeon short and immovably joined with the head but witli 
the suture well marked, pleural portion of segment free and 
produced anteriorly about half-way along the lower margin of 
the head, those of the second and third segments less pro- 
duced anteriorly. Eye well developed, irregularly rounded or 
subtriangular, black. Surface of the body covered with small 
scattered setae, nearly smooth but with slight wrinkles or 
irregularities on most of the segments. Sixth segment of 
peraeon united with the terminal segment, or telson, but 
distinctly marked off from it by a well-defined suture running 
obliquely backwards from the upper pleural portion of tlie 
fifth segment to the base of the uropod (fig. 4). Terminal 
segment strongly arched above, aides widely separate below, 
the mid-dorsal end portion showing as a slight process in side 
view and when seen fiom above having a median indentation 
between two rounded lobes, each of which bears throe or four 
setules. (Fig, 3.) 

First antenna more than half the length of the second, 
joints of the flagellum not broadened. Second antenna nearly 
as long as the head and first two segments of tho peraeon . 

The mouth parts do not differ greatly from those of 
Phreatoicus australis. In the mandibles the ])alp is rather 
short, the third joint being quite short and bent at right 
angles to the second, There are two strongly chitinizod cut- 
ting edges in the left mandible; in tho right ilio inner one is 
small and colourless, as in capeasis, The first maxilla hab 
about six plumose setae at the apex of the inner IoIk), In the 
second maxilla the two outer lobes are very slender, bearing 
long pectinate setae; the inner lobe is broader and rounded, 
densely setose, and fringed along its inner margin with a very 
regular and distinct row of long setae. In the maxilliped, 
the epip<^ is nearly circular, thin; the second joint bears a 
very distinct row of plumose setae projecting inwards towards 
the mouth cavity ; the palp is of the usual structure. 
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First pair of legs strongly subclielato; second and third 
similar to one another, feebly subchelate; fourth pair moie 
slender and not specially modified in the male; fifth, sixth, 
and seventh pairs increasing progressively in length, their 
basal joints flat and greatly produced posteriorly into a 
rounded lobe similar to that in many Aniphijioda, the lobe 
maiked of! from the joint proper by a distinct lidge, posterior 
margin of the lobe entire (fig, 10), 

Uropods short, not projecting much beyond the end of 
the terminal segment, outer branch slightly shorter than the 
inner. 

Colour, —Dark slaty-grey. In some young specimens the 
surface of the body is lighter in colour with dark pigmented 
spots much more widely separated from one another than in 
the adult. 

Length of body (in curved position), about 15 mm 
Greatest breadth of peraeon, about 6*5 mm. 

Locality , — In hot water from Marree (llergoti) bore, 
and in springs and streams near Coward, Central Australia. 
Collected by Professor P. Wood Jones, Adelaide University. 

Eemarhs , — Although in the flattened character of the 
peraeon and the greatly broadened basal joints of the last 
three pairs of legs this species differs markedly from other 
species of PItreaMcus, there seems to be a fairly close 
resemblance in the various appendages, so that it will not 
be necessary to give a very detailed account of these. 

The first antenna (fig. 5) is slender, the first and third 
joints of the peduncle similar and considerably longer than 
the second; the flagellum is about the same length as the 
peduncle and contains about ten joints, which bear short 
simple setae and a few olfactory setae. The second antenna 
(fig. 6) is considerably longer and stouter than the first; 
the first two joints of the peduncle are short, the third 
about twice as long as the second and subequal with the 
fourth, the fifth longer and more slender; the flagellum is 
subequal in length with the peduncle and contains about 
ninet^n joints, the basal ones being somewhat stout and bear- 
ing tufts of numerous short simple setae. 

In the male the legs of the first pair (fig. 7) are strongly 
subchelate, the propod being aubtriangular and greatly 
broadened at the base, the finger not reaching beyond the 
straight palm. In general appearance this appendage is 
similar to that of P. amtraU$, The second and third pairs 
of legs (fig. 8) are similar, longer, and more slender than the 
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first; tlie propod is not broaden-ed, but the finger is very 
long, slightly curved, and when flexed reaches back as far as 
the basal portion of the carpus, forming apparently an efficient 
grasping organ. The fourth leg (fig. 9) is slightly longer 
than the third with the joints more slender, and it is noi sub- 
chelate but simple, the finger not longer than the propod. 
This appendage is the same in both male and female, althougli 
in some other species of jRJirfatoicifs the legs of the foniih 
pair are modified in the male to form a special grasping organ. 
The fifth, sixth, and seventh pairs are quite similar, increasing 
progressively in length posteriorly. The basal joint in each 
is very greatly expanded behind into a rounded lol^ pro- 
jecting backwards and downwards, reaching two-thirds of 
the way to the distal end of the ischium. This expansion 
is marked off from the joint proper by a distinct ridge running 
parallel to the anterior margin; the posterior margin of the 
lobe is entire and bears no setae; the ischitim is distinctly 
longer than the merus and, like it, broadeiied somewhat 
distally; the carpus and propod are cylindrical; the finger is 
straight, acute; these joints show setae of varying sizes, as 
indicated in the figure (fig. 10). 

The m^e appendages (fig. 11) on the seventh peraeon 
segment are slender, tapering, curved inwards towards one 
another, slightly swollen at the base, and appaiently grooved 
on the posterior surface. 

The pleopoda show a close general resemblance to those 
of P. australis. Tire first pleopod has the basal joint or 
protopod short, the endopod and exopod suboqual, each form- 
ing an irregular oval lobe, the margin of the endopod being 
smooth and without setae, as in all the pleopoda, the o\iter 
margin and apex of the exopod being fringed with fine setae. 
The second pleopod in the male (fig. 13) has the ])aaal joint 
broader and bearing a few long setae at its inner margin ; 
the endopod is similar to that of the first ploopod, hut lieaia 
on the inner side the penial appendage, which is four-fifths 
as long as the exQpod, broadened near the base and apparoni ly 
groov^ on its upper or anterior surface; the exopod is larger 
than the endopod and consists of two joints, the laisal one 
about as long as the endopod and produced at its outer 
proxinaal angle into a broad rounded lobe; I he terminal 
joint is small, oval, and has its margins fiiugod with long 
setae, a few long setae being also present on the distal portion 
of the outer margin of the basal joint. Tlie third (fig. 14), 
fourth, and fifth pleopods are similar to the second, except 
for the absence of the penial appendage, and they all bear 
attached to the outer margin of the basal joint a large 



All, the figures refer to Fhreatoicus lafipes and are taken 
from a male specimen. 

Fig. 10. Seventh peraeopod (less highly magnified than 
figs. 7, 8, and 9>. 

,, 11, Male appendage. 

,, 12, First pleopod of male. 
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well-developed oval epipod/' the margins of \\hi<n are 
fringed with l6ng setae. 

The uropods are similar to those of other spot ie*- or 
Phreatoicm, having the basal joint siibequal in length with 
the branches, its upper margin fringed with stout ^otae, the 
upper margin of each branch being similarly fringed 

A — Until it is possible to make a revision of lire 

Phreatoicidea this species may be left under the gonns 
Phreatoicm. It shows a good general resemblance to I* 
auHt7^alis, but differs markedly from that species, and indeed 
from all the members of the tribe, in the absence of the coxal 
joints of the peraeopoda. It resembles P. in having 

the first peraeon segment short and more or less fused with 
the head, in this character agreeing also with 
terricola^ Spencer and Hall. It agrees with the latter species 
and differs from l^hreaioicufi in the fact tliat the 

fourth peraeopod is not specially modified in the male. The 
sixth segment of the pleon, although fused with the terminal 
segment, or telson, appears to be more distinctly inark^d 
off from it by a distinct suture than in the other species; in 
Phreatoicm mistralk there is a suture present, but tliis ex- 
tends anteriorly only a short distance from the base of the 
uropod and does not reach the posterior margin of the lifth 
segment. In most Isopods, except the Anthnridae, the sixth 
segment is completely fused with the telson witlioui any 
apparent suture to indicate the line of juncture. 

I am greatly indebted to my assistant, Miss E M. 
Herriott, M.A., for preparing the drawings for this paper, 
and to Professor P. Wood Jones for the opportunity of 
describing this interesting species. 
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THE flora and fauna OF NUYT’S ARCHIPELAGO AND 
THE INVESTIGATOR GROUP. 

IMO. 1-THE AMPHIPODA AND ISOPODA. 

By Charles Chilton, M.A., C.M.Z.H,, 

Professor of Biology, Canterbury College, New Zealand. 

(Communicated by Professor P. Wood Jones.) 

[Read April 13, 1922.] 

Tbe Crustacea referred to in this short paper weie colled ed 
by Professor F. Wood Jones, of Adelaide University, in an 
expedition made towards the end of 1920 to the Investigator 
Group and the Nuyt’s Archipelago, lying to the west of Eyre 
Peninsula, South Australia. The whole of the species here 
mentioned were, however, obtained a1 the Nuyt’s Archi|)elago, 
most of them in Smoky Bay. They are all referred to spccnes 
already known, though in some cases they have not boon 
hitherto recorded from South Australia. 

In addition to these species numerous specimens of 
terrestrial Isopods, belonging to (Uihan^ and allied genera, 
were collected from several localities. These have been sent 
for determination to Dr. W. E. Collinge, York Miiseum, 
England. Several shore Amphipoda etc.) wore 

obtained at various places, but they are all too immature for 
determination. 

AMPHI|>ODA. 

Letjcothoe spinicarpa (Abildg.). 

Leucofhoe spiniairpa and L. miersi^ Htohhing, 1906, p. 165. 

Leucofhoe commentnhs, L. and L. grtuilh 

Stebbing, 1910, p. 636, 

Ijcucofhoc spinicarpa, Chilton, 1912, p. 178, an<l 1921, i>. 59: 
Barnard, 1916, p. 148. 

Ijornlifi /. — Smoky Bay, South Australia, 3Y) to A fms. 
Two specimens; length, 10 mm. 

In my report on the Amphipoda collected by the E.I.H. 
‘‘Endeavour,’’ I have given reasons for considering all the 
fonns mentioned above as belonging to the (‘OHmo)H)lilan 
species, L. ffpimenrpa (Abildg,). The species seems to be com- 
mon at numerous places on the Australian coasts, liarnard 
has given some further particulars of speciinetis from South 
Africa, and has added L, minsi, Stebbing, to the list of 
synonyms, as I had already done in my MS. notes. 
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Grubia setosa (Haswell). 

Amphithoe setosa^ Haskell, 1879, p. 270; Ohilton, 1885, 
p. 1040. 

Gruhia setosa^ Stebbing, 1906, p. 644, and 1910, p. 649. 

Localitij, —Mangrove Creek, Smoky Bay. Several 
specimens. 

I refer these specimens to the species named with some 
doubt, for they are all small and immature, and the species 
itself is imperfectly known. The typical species of the genus, 
G. crassicomis, is known from the Mediterranean and the 
Black Sea, and a South African one has been described by 
Barnard under the name G. australiB. It will be necessary 
to compatre adult specimens of these three species before any- 
thing can be said about their afidnities. 

ISOPODA. 

Deto marina (Chilton). 

Deto marina j Chilton, 1915, p. 444, pi. 39, figs, 19-23. 

Deto marina^ Ohilton, J917, p. 399, figs. 15-21. 

65. —Smoky Bay, 21-xi.-20. Two specimens. 
Laura Bay, 23-xi.-20, Five specimens. Eyre Island, Smoky 
Bay, 21-xi.-20, Several specimens. Unnamed guano island, 
Laura Bay, 22-xi.-20. Two specimens. 

This species was originally described under the name 
Phtlougria marina from specimens collected at Coogee, New 
South Wales, in 1884. No further specimens were obtained 
from the type locality until towards the end of 1920, when 
several were obtained by Mr. F. A. McNeill, of the Aus- 
tralian Museum, Sydney. It had been collected at Kangaroo 
Island, South Australia, by W. H. Baker, in 1915 ; and I have 
since had specimens from Tasmania, collected by A. M. Lea, 
of the Adelaide Museum. Apparently it is fairly common 
in the localities examined by Professor F. Wood Jones, and 
was obtained at the four places mentioned above. The speci- 
mens agree closely with the ' description given of those from 
Kangaroo Island. 

Mr. F. A. McNeill, who collected the specimens from 
Coogee, states that they were found on the damp under- 
surfaces of stones which formed heaped accumulations of small 
sandstone boulders at highest tide mark and ended among the 
dark crevices and overhanging shelves of larger rocks, from 
10 to 15 ft. further back. He further states that the animals 
are ‘'slow in movement, often lying motionless in the 
irregularities on the surface of the stones ; the older examples 
rarely move away until disturbed previous to capture,^' and 
he contrasts their slow movement with the active movements 
of Ligia cuustralienm, which was found at the same time and 
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place, and was so active that it was very difficult to c apt me. 
I had noticed the same characteristic hahits in the spedes 
Deto hucculenta^ Nicolet, found on the shores of Pater ton 
Inlet, Stewart Island, New Zealand (1917, p, 404). 

In my paper on the genus (1915) I have drawn atterdion 
to the distribution of the different species on ishuuh and 
other land masses in southern seas. 

Paridotba TJNGUnATA (Palhus). 

Idoioa ungulaia. Miers, 1881, p. 52; Chilton, ISiX), p liHJ. 

Faridotea ungmofa, Stohhiuf>;, 19(X), p. 53; Collinim^ 

p. 81. 

Locality . — Mangrove Creek, Smoky Bay. Four speci- 
mens; length of largest, 40 mm. 

Colour (in spirit). — Olive-green with lighter patches some- 
what irregularly arranged in longitudinal rows. 

These specimens agree, generally, with New Zealand 
specimens referred to this species, though the colour is a hiile 
different, and the first segment of the pleon seeins rather more 
distinct and slightly longer in the median line; in the New 
Zealand specimens this segment is less distinctly marked and 
in the median line is nearly concealed beneath ihe la^^t seg- 
ment of the peraeon. Collinge (1918, p. 82) has established 
a new variety, atrovirens, for specimens from Victoria, Aus- 
tralia, having the 'Vhole of the body a very dark olive-green, 
almost black.’' From the details given by Mieis and by 
Stebbing the colour appears to vary considerably in this 
species. Most of the New Zealand specimens that I have 
b^n able to examine in the living condition aie a light green, 
corresponding with the colour of the green seaweeds on which 
they are usually found.. This colour disappears in spirit 
specimens, leaving them a yellowish-brown. Some of my 
specimens, however, still have (in spirit) the whole body more 
or less darkly coloured ; sometimes the whole body, sometimeH 
certain portions only, being finely dotted with black. 

The mouth parts have been described by Stebbing, and 
also by Collinge, the two descriptions showing (‘onsidorablo 
differences. I have a slide with the mouth parts of a small 
New Zealand specimen mounted about ihe year 1890. In it 
the first maxilla has the inner plate narrower tlian in Coh 
linge’s figure and with only three plumose setae at its 
extremity. Collinge found four and Stebbing (apparently 
describing South African specimens) found leu ; the outer 
lobe of this maxilla bears about ten stoi^t spines with one or 
two more slender ones agreeing on the whole with C^ollinge’s 
figure, though the arrangement differs a little in detail. The 
maxilliped agrees pretty closely in general shape with the 
figure given by Collinge, but the parts corresponding to the 
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second and third joints of the palp, as described by him, are 
almost completely fused, the suture between them being very 
indistinct compared with the articulations of the other seg- 
ments; consequently the palp appears four-jointed as described 
by Stebbing. 

Distj'ihuiion . — The species is very widely distributed in 
southern seas. 

Idotea excavata^ Haswell, comes near to this species, and 
I referred it to Paridofea ungulafa in 1890, though, at the 
same time, pointing out several slight differences. 

Cymodoce longicatjuata, Baker. 

Cymodoce longicaudata, Baker, 1908, p. 138, pi. iii., figs 1-11. 

Locahty, — Mangrove Creek, Smoky Bay. Four specimens. 

These specimens agree well with Baker’s description, 
though in the largest (length of body with terminal spine, 
15 mm.) the terminal spine, the branches of the uropoda, and 
the side-plates of the peraeon are longer and more acutely 
produced than in his figure. 

A specimen of this species has recently been sent to me 
by Professor P. Wood Jones, labelled ‘ ‘Onkaparinga River, 
Mt. Lofty, presumably in fresh water. 

ZuzARA VENOSA (Stebbing). 

Zuzai'a venosa^ Baker, 1910, Trans. Roy. See. S. Austr., 
vol. xxxiv., p. 83, pi, xxiii., figs, 13-16, and pi. xxiv., figs. 1-3, 

Several specimens, taken on the shore of Streaky Bay, 
South Australia. 

Of these, three are fully adult males ; the others, 
females or immature males, showing different stages in the 
development of the process in the seventh segment of the 
peraeon. 

This species was redescribed and well figured by Mr. W. 
H. Baker in 1910. He states that it is one of the commonest 
marine Isopods of the shores of South Australia. 

PoRCELLTo LAEVis, Latreille. 

Poreellio laevis^ Chilton, 1905, Ann. Mag, Nat. Hist.. 7, 
vol. 16, p. 430. 

Foreellio ohiusifrons, Haswell, Cat. Atmir. Crust., p. :284. 

Two specimens, taken on the shore of Streaky Bay. This 
is an introduced species which is now almost cosmopolitan. I 
have given some notes on its distribution in Australia in the 
paper quoted above. 

Metoeonorthus prutnosus (Brandt), 

2Ietoponorihus pruinosus, Chilton, 1905, Lc., p. 431. 

One specimen, on the shore of Streaky Bay. This is 
another introduced species that is now very widely distributed. 
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Synonyms and notes on its distribution are given in the paper 
quoted. 
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The External characters of Pouch Embryos of 
Marsupials. 

No 3-/SOOJDOA/ BARROWBNSiS . 

By F. Wood Jones, D.Sc., F.Z.S., 

Professor of Anatomy in the University of Adelaide. 

[Bead April 13, 1922 ] 

Of this bandicoot I have so fai obtained but three 
embryonic stages for description. For all these specimens I 
am indebted to the authorities of the Perth Museum. As 
opportunities for obtaining further material may be long 
delayed, and as the three stages (17 mm., 77 mm., 92 mm ) 
examined are representative of a long cycle of pouch life, it 
has been thought worth while to record such details as are 
ascertainable from the study of these specimens 

Hair , — Hair is evidently late in development, there being 
no appearance of genera] body hair at the 77 mm. stage In 
the embryo of 92 mm. the general body hair is developed, 
and is of the characteristic hispid type and bright tan in 
colour. 

Hair Tracts , — In general disposition the stiff harsh hair 
of the 77 mm. embryo exhibits the utmost simplicity. 

With the exception of one field, the whole of the hair of the 
head, body, and tail slopes uniformly backwards (see fig, 1), 
The exceptional area, which may be defined as the gular field, is 
situated beneath the throat, extending from the angle of the 
mouth to the root of the neck. In this field the hair trend is 
completely reversed. The anterior convergent region beneath 
the chin is marked by the interramal papilla and its vibrisca ; 
the posterior divergent region is situated at the posterior 
extremity of the base of the skull. The lateral margins of 
the area are very definite, and they extend backwards from 
the angle of the mouth practically along the lines of the rami 
of the mandibles (see fig. 2). 

Upon the limbs the flow is distal and towards the post- 
axial margin, but in the case of the fore limb a reversal takes 
place at the post-axial margin between the wrist and the 
elbow. Hair is continued to the base of the ungual phalanx 
of both fingers and toes (see fig. 3). 

The sole of the foot is hairy and the arrangement of the 
hair tracts is very definite, A central divergent area is pre- 
sent upon the sole opposite the first digit Behind this point 
the hair is arranged in two streams running backwards to 
the heel and towards the mid line. This backwardly-directed 
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str-eam meets around the heel with the descending stream from 
the leg. In front of the central point the streams are 
directed forwards along the syndactylous digits, and the fifth 
digit, respectively* (see fig 11). 

The hair colour of the specimen in which hair is 
uniformly developed (Perth, B, 92 mm.) is a bright tan, the 
dorsal surface being of a darker tint than the ventral surface. 



Pig, 1. Fig. 2. 

Hair tracts of the head (from Gular hair tracts (from 

f^pecinien Male B, Perth). Specimen Male B, Perth). 


CUTANEOUS PAPILLAE AND VIBRrSCAB. 

Facial Vihriscae , — The sensory vibriscae and papillae are 
not very conspicuous. By far the largest papilla is the p^enal 
which gives origin to some six backwardly-directed vibr&cae. 
The mystical set is arranged in five rows, of which a single 
papilla constitutes the upper row. The vibrisoae are fine and 
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pale in colour. A single vibrisca springs from the interramal 
papilla. The submental vibriscae are short and insignificant. 
The supra orbital papilla gives rise to two backwardly-dirocted 
tactile hairs (see fig. 4). 



Facial vibriscae (from Specimen 
Male A, Perth). 

Brachial Vihihcae , — The ulnar carpal papilla gives 
origin to a single very elongated bristle as well as to an 
unusually shoit one. A single well-developed anconeal 
vibrisca is present (see fig. 5). 



There are no crural vibriscae or papillae present on any 
of the embryos that 1 have examined. There are no specialized 
cloacal vibriscae. 

Elnnaniim . — The rhinariunr is naked and elongated. The 
middle lino sulcus of the upper lip is well marked and grooves 
the rhinarium to the posterior extremity of its dorsal surface. 
The naked surface is flesh coloured, and it is granulated in a 
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regular manner suggesting mosaic. Tlie slit-like nariai 
apertures are directed laterally, and their margins are 
entirely naked. The posterior limit of the rhinarium becomes 
more defined in later embryos as the snout region becomes 
pubescent (see fig. 6). 



Fig. 6. 

Rhinarium (from Specimen 
Male A, Perth). 


External Ear . — In no embryo of the genus l^oodon that 
I have so far had the opportunity of examining is the ear 
laid forward at the younger stages. In 1. harroivensis the 
pointed ear stands well out from the side of the head with the 



Fig. 7. 

The form of the external ear 
(Embryo Male A, Perth). 


tip directed backwards. The processus antihelicis (the s^ 
called metatragus) is large in all stages; the characteristic 
adult twist in its length becoming more pronounced as growth 
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proceeds. Nearer to tlie external auditory ineatuKS than the 
metatragus of the taxonomist is a second and smaller process 
of the antihelix which, by becoming separated from the mam 
process with the enlargement of the auricle, leads, in the 
adult, to the formation of a pit between the two processes. 
The ‘‘deep hollow’^ described in this area of the adult oar 
is, however, a secondary feature formed by the relative growth 
of the surrounding parts. 

Two genuine pockets are, however, present in the anucle. 
The first is the commo:n mammalian pocket in the ))osterior 
portion of the helical margin, and which is generally known 
as the sulcus auria posterior. The second pocket is a remai li- 
able one (marked A in figs. 7 and 8) in the centre of the 
developing tragus. This tragus pocket becomes covered by the 
hair of the cheeks in the adult, nevertheless it remains a 
permanent and remarkable feature of the external ear. 

Manm . — The digital formula is 2 = 3>4>*5>>1. Claws 
are developed at the 17 mm. stage upon digits' 2, 3, atid 1 ; 
but 1 and 5 are clawless. The digits are fusiform, taponng 
towards their distal extremities; there aro no defiiulcly 
developed apical pads. Tliree basal pads are develo])ed, one 



Fig. 8. 

Form oi the external ear (from 
Hpociinoii Male IJ, Perth). 


being opposite the base of each clawed digit. The skin ot llie 
palm is granular (see fig. 9). 

Fes . — The digital formula is 4>«5>-2:3>l, 

Tlie outstanding features of the foot are the great sixe 
of the fourth digit and the reduced condition of the first, 
which bears no claw. The digits are fusiform. Three bai.al 
pads are present, one being at the base of digit a larger out* 
at the base of 4, and a small one at the base of the syndaoiylouH 
elements. 
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suitaco ot the 
lofi BianuH (from 
Spocmien Male A, 
Perth). 


Fig 10 

Plantar surface of the 
lett pes (from Speci- 
men Male A, Perth). 


Plantar surface of the 
left pos (from Speci- 
men Male B, Perth). 


Edtivnal [ft nit aha — The genital tubercle of the male is 
extra-cloacal at the 17 mm. stage, and intra-cloacal at the 
77 mm. stage Tlie opening of the pouch in the female is 
directed downwards and backwards 
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A GEOLOGICAL TRAVERSE OF THE FLINDERS RANGE 
FROM THE PARACHILNA GORGE TO THE LAKE 
Frome Plains. 

By Pbofessoe Walter HowcucrN, F.G.S. 

[Bead May II, 1922.] 
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In 1906 the present writer cro.ssed tho Flinders Bango 
from Parachilna, westerly, to the eastern slopes border- 
ing on the Lake Frome plains. The journey was done mostly 
on foot. Publication of results was deferred with the lK»pe 
that opportunities might arise by which the geology of the 
country could be still further inveHiigatod and cloHcrqitionH 
made more complete. As this is now unlikely, the present 
notes are placed before the Society as a summary of tho work 
done at the date mentioned, incidental to defects which niust 
necessarily accompany observations made on a single traverse 
of the region. (1) 

(D^me preliminary notes of this journey wore included in a 
paper by the author, jead at the Adelaide meeting of the Aus. 
Assoc, for Adv. of Scien^ (1907), on “A General Description of 
the Cambrian Senes of South Australia,” pp. 414-422. 
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The typical structure exhibited by the Flinders Banges 
takes the form of broad anticlinal and synclinal folds which, 
by complicated directions of pressure, frequently produce p«ri- 
clinal domes with complementary saucer-shaped depressions, 
the latter being locally known as ‘^pounds/' The geological 
section, now under description, is transverse to one of the 
most extensive dome-structures in the ranges, the centre of 
the dome being situated, approximately, near the township of 
Blinman, with the supei'ior beds dipping away in circles around 
this centre, A few miles to the south of Blinman is the 
Wilpena Pound, formed by a complete circle of mountains 
with the gap made by the Wilpena Creek, the only means 
of ingress and outlet to the basin. At Mernmerna, on the 
great northern line, the hills on the eastward side of the 
line form very steep escarpments with rugged peaks, forming 
the western limits of the Elder and Wilpena Pound Banges 
This precipitous face continues, northwards, to Parachilna, 
as a fault -scarp, making the eastern boundary of the great 
rift valley of South Australia in that direction. 

As the present paper is based on a single visit to the 
locality, and an interval of about sixteen years has passed 
since the observations were made, the paper is^ practically 
limited to the itinerancy and the field notes made at the time. 
The Geological Section, published herewith, was drawn soon 
after the authoi^s return to Adelaide. The newer, southerly 
road was followed going out, and the older, northerly road 
on returning, when the journey was made by coach. 

I. PARAOHiiiNA Gorge. 

ENTRANCE TO THE GORGE. 

Tlie Parachilna railway station is situated on the plains 
skirting the eastern side of Lake Torrens, about seven miles 
from the foot of the ranges. The gap in the ranges, east of 
the railway station, has been cut by the Parachilna Creek, 
forming a narrow and very picturesque gorge In approaching 
the gorge the first rocks met with are limestones that outcrop 
on the road, near an old house in ruins. These are sub- 
cryslalline, of a coarse-marble kind, much broken and 
penetrated by veins (dip S. 20® W. at 46°), underlying which 
are limestones containing Archaeocyathinae. The country 
along the face of ^the great escarpment is much faulted. 
Following the western escarpment, going south, in a second 
spur, the fossils gradually disappear in a dolomitic matrix, 
the fossils occurring in every stage of alteration as they become 
absorbed into the matrix. [On this spur is an isolated group 
of sandstone boulders, some of which are of great size,] In 
following the line of outcrop, southwards, there is a narrow 
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belt of dark-coloured oolitic and laminated limehtoue, 
apparently brought in, as a repetition of the strata, by a 
strike fault. The limestones can also be traced up to the 
great pinnacle of quartzite which outs them off on the southern 
side, by a dip fault, the quartzite having an apparent dip 
of 85'^, westerly, on its abrupt face to the west. The outlier 
of oolitic and laminated limestones, brought in by the strike 




fault, has a dip S. 30^ W. at 55^ 

The junction of limestone against 
the quartzite on the fault plane, is 
a rotten brecciated rock. The last 
solid rock on the limestone side, is a 
marble (see fig. 1). 

THE GOBCE. 

On entering the gorge the lime- 
stones are seen to outcrop on both 
sides of the creek, mostly on the 
southern side, where they form a 
ridge about 200 ft. high and make a 
spur, running westward, to the 
plains, where they pass from view 
under alluvium and sand. The lime- 
stone facing the plains has a strike OutluT hy <ompl(‘x fault- 
E. 25° S., dip 45“ westerly. The f l’>n« Iw'd 
gorge road intersects the limestones 6 ween quar m (s. 
obliquely to the strike of the beds and supplies an interestiiig 
section, as detailed below • — 

( a) The bottom series in the limestone belt begins about 
half a mile from the entrance of the gorge, resting on thick 
quartzites which rise to a great height: dip S. 30® W. at 60'*. 
The beds are characterized by a series of dark-coloured oolitic 
limestones, separated by earthy bands, or beds, which continue 
as a cliff facing the creek for a distance of 300 yards : dip 
60® -75®. 



(h) Blue and buff limestones, dolomiiic; nodular, 
stalactitic, laminated; more rarely, finely oolitic in struc- 
ture; white crystalline limestone, passing into white to brown 
dolomitic marbles, with reduoed angle of dip. About 300 
yards of outcrop. 

A small tributary creek dissects the cliff at tlus point, 
making a gap 36 yards wide, but the limestones continue 
up this creek. 

(c) Pink and yellow marbles coniinue for a distance of 
about 60 yards, passing up into very solid and continuous 
white to buff marbles. Width, 90 yards. 

Another wash-out by a’ small tributary creek, 75 yards 
wide, with limestones passing up the creek. 
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Granular marble shows again in cliffs on opposite side 
of wash-out. Dip S.W, at 40°. These beds continue for 
180 yards to anoither small affluent, where the Archaeocya- 
thinae beds make their appearance with a strike E. 20° S. 

(d) Archaeocyathinae limestones, showing extensive 
development near the outlet of the gorge. The base of these 
beds cannot well be determined as the fossils gradually dis- 
appear, losing their organic structures by conversion into 
maible or dolomite. This occurs both at the base of the 
fossiliferous beds as well as at their upper limits. 

Immediately on the eastern side of the great limestone 
series, the Parachilna Creek has broken through a great wall 
of quartzite, which towers to a great height on either side 
There follow, in descending order, thick shales with some flags 
(dip 70° -80°) up to the prominent and peaked hill of quartzite, 
near the reservoir; underlying which are shales having a 
strike almost parallel with the road, and a dip of 90°. These 
shales are often sharply curved and continue^ in the section 
to the mouth of the Oratunga Creek, having a dip of from 
80° to 90°. From this point, by a sharp bend in the road, 
the latter follows the strike of the beds, which there have a 
dip of 75°. Tlie road then crosses the creek and takes a 
sharp curve round a spur of quartzite, 50 ft. in thickness, 
with a dip from 70° to 80°. In this angle there is a fault 
associated with strong V-shaped contortions, the beds being 
shales with hard, thin quartzites having a dip of 45°. At a 
short distance from the preceding the road crosses the creek, 
a second time, where shales have a dip of 60°. At the third, 
and last time that the road crosses the creek, the shales have 
a dip of 80° to 85®, with a wavy structure. 

At a distance of three miles from the mouth of the gorge 
limestones once more begin to show themselves in the section. 
At a sharp angle of the road, just past Mount Mary, there 
ai'e beds of pink-coloured limestone seen on the road. Shales, 
with a dip of 45°, occur for a distance of three-quarters of a 
mile to the 'Tairy,'’ where the road is close to the Parachilna 
Creek and is at the foot of the **Big Hill. "^ 2 ) dip 

decreases towards the '*Dairy.'' 

Calcareous grits and arenaceous (oolitic) limestones occur 
very commonly on the western side of the ^^Big Hill.^^ There 
also occur thick flaggy quartzites, 200 ft. in thickness, over- 
lain by pure limestone and gritty oolitic limestone: dip S.W. 
at 25°. These gritty limestones have a great development 
on the creeks which pass between the road and the Parachilna 

(2) This is quite distinct from a hill of the same name situated 
between Blinman and Wirrealpa. 
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Creek, and these, interbedded with flags and quartzites, 
represent a series some hundreds of feet in thickness. 

Leaving the ‘‘Dairy,'' going east, the road follows the 
creek, taking the rise of the “Big Hill/' showing, in siic- 
oession, for about a mile, shales (dip 45"); blue limestone, 
seen in creek; shales (dip ; limestone (dip 15"); 

calcareous grite (dip 15"-20°). The road reaches its greatest 
elevation between the Gorge and Blinman at the north turn, 
or bend, known as the “Big Hill," or the “Seven-mile Hill" 
(measured from Blinman). At this point there is a reef of 
iron and lime carbonates crossing the road. The Seven-mile 
Hill is chiefly marked by quartzites, 100 ft. in thickness, 
with a dip S.W. at from 10" to 15°. [Top-bed ( ?) calcium- 
carbonate.] On the eastern side of the “Big Hill" is the 
"Snake Bend," and at 6| miles from Blinman, an arenaceous 
limestone, 5 ft. 6 in. in thickness, interbedded witli flaggy 
quartzites, occurs. At 6 miles from Blinman, a small quarry 
is worked in a siliceous limestone, by the side of the road: 
dip S.W, at The stone is used for road metal. 

II. Hoene's Camp. 

On the evening of the first day out 1 reached a spot 
known as “Horne’s Camp," situated on a creek, tributary io 
Parachilna Creek, (3) that crosses the road about 4 miles to 
the westward of Blinman. A party of Government “road- 
men" was camped on the creek, with whom T found accom- 
modation for the night, and spent the following day examining 
the creeks in the locality. 

Facing the camp, from the southward, is a long escarp- 
ment that follows the strike and has the appearance of a great 
rampart giving a clear exposure of the beds. The latter 
consist of argillaceous and arenaceous flags that split per- 
fectly on the bedding planes. They can also be studied in 
the creek banks, near the camp. Here bluish qiiaiiizites with 
partings of softer material outcrop with a dip S., and 
S. 20° E. at 30°. Followed Hie creek, downwards. At 
about 400 yards from the camp, a 4 -ft. banded Hmesione 
occurs that splits up easily into flags. At two-thirds of a 
mile, in the same direction, dark-coloured fissile flags occur, 
much like Willunga “slate," having a dip B.W. at 20“ . 
Here the stream that I was following joined a larger creek 
which came in from the east. At three-quarters of a mile 
from the above junction, going down stream, a quartzite is 
met with, 50 ft. in thickness, passing in its upper portions 

(3) The Pastoral Map on which is shown the two crooks referred 
to is entirely unreliable as to their respective directions. 
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into flags with a wavy structure, slightly false-bedded. The 
dip varies from 17° to 20°. The beds that follow are a 
lenticular dolomite, in quartzite, situated near sharp bend 
of the stream (seen oa the rise); calcareous bands, in flag- 
stones, showing lamination by weathering; the flagstones, in 
ascending series, become more calcareous and pass into 
calcareous flagstones. A waterfall, having a height of about 
20 ft., occurs on this creek, about one-eighth of a mile before 
its junction with Parachilna Creek. The section continues 
in flagstones, quartzites, gritty limestones, and calcareous 
grits: dip S.W. at 20°. Some of the gritty beds are from 
10 ft. to 15 ft. in thickness, and, in places, show ripple 
marks. The hill, adjacent to waterfall, consists mainly of 
gritty limestones, and has a height of from 200 ft. to 300 ft. 

In the main creek, around a westerly and southerly bend, 
there is a sudden change in the dip, passing into intense 
folding and a throw down, by fault, at 90°. The fault area 
is well defined by walls that are vertical and 14 ft. apart — 
the fault area is filled by fault-rock. On the eastern side of 
the fault the dip is N. 65° W. at 40°. On the western 
side of fault the dip is S.W, with numerous small thrust folds, 
which extend for 100 yards. At the next bend, one-eighth 
of a mile below the previous observation, the dip is W. at 
30°. At one-eighth of a mile, further down, rapids are 
formed by a bar of gritty limestone, overlain by flags, and 
include a thin bed of oolitic marble, 1 ft. in thickness, and 
having a dip W. at 30°. At another one-eighth of a mile 
distanoe, a second strong bar of gritty limestone occurs, 
making a cliff-bank 500 ft. in height: dip S. 60° W. at 30°. 
The beds form a synclinal fold. The beds underlying the 
synclinal curve are oolitic limestones, 20 ft. in thickness, 
and inferior to these there are impure wavy limestones, with 
a dip S.W. at 20°. 

At this point I left the main creek and followed up a 
small tributary which drains in from the north-east. In this 
creek a striking fold occurs which crosses the stream, on the 
eastern side, the dip is W. at 14°; and on the western side, 
the dip is N.W. at 80°, in flagstones. Higher up the creek, 
there is another throw down to N.W. at 67°-80° ; the section 
showing dolomiiic limestone in beds from 12 ft. to 18 ft. in 
thickness. At the head of the creek there are thick quartzites 
which rise to a crest of aliout 300 ft. in height, with a 
shoulder of quartzite, at a lower level ; and a yet lower one, 
of flagstones, which, latter, come down to the level of the 
road about half a mile westward of the camp. 

Spent the second night in camp with the road-men. Next 
day cut across country to Blinman. Examined travertine 
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near camp. It is exposed in cliffs of the creek both above 
and below where the road crosses the creek. The beds are 
Jiorizontal and up to 12 ft. in thickness, the base of the 
beds is, usually, a few feet higher than the normal level 
of the creek. The limestone varies from soft, loosely-cemented 
globular concretions to a compact rock, often finely breed ated. 

Went up small cieek, adjacent to the camp, going north. 
At a distance of 200 yards, up the crook, the rocks were found 
to be argillaceous flags: dip S. 20° W. at 75°, increasing to 
85° At a further distance of 200 yards, further up, thick 
beds of dolomitic limestone, in rolling folds, with an average 
dip of 40°. These beds show some extraordinary effects of 
crush — laminated, contorted, broken, passing into crush 
conglomerate in which dolomitic limestones and shales are 
mixed together. This broken area extends for a width of 
50 yards, giving no evidence of dip, -and is underlain by con- 
torted slaty flags, with a dip S. 20 E. at 80°. 

A little higher up the creek, another bed of dolomite 
(or dolomitic limestone), 9 ft. in thickness, is included in 
disturbed and broken slates which are in vertical position. 
Thick quartzites follow a ridge that forms the crest of a 
very pointed and conspicuous hill on the north side of the 
camp, and are underlain by very thick dolomite, with a dip 
of 25°. These beds occupy the creek for one-eighth of a 
mile, are finely crystalline in texture, and, in quantity, 
sufficient to rebuild the Westminster Houses of Parliament. 
The thick dolomite is followed, in descending order, by 
laminated shales, at a dip of 80°, including a bar of dolomite, 
and these are underlain by a dark-coloured contact (garnet) 
rock, which has undergone alteration by contact with an 
igneous dyke. 

A greenish, basic dyke, 24 yards wide, runs up the face 
of the hill on the eastern side of the creek, and outcrops on 
top, on the south-western side of the saddle from which rises 
the precipitous peak of quartzite, already referred to. It is 
20 yards wide at the top of the hill and throws out lateral 
dykes. 

Higher up the creek the section shows rotten purple 
shales having a strike S. 20° W. with dip at 90°. 

^ The country now becomes more or leas reticulalod with 
basic dykes, over a breadth of a quarter of a mile, or more. 
One very prominent dyke that intersects the creek is 25 yards 
wide, bordered by shales on the one side and quartzites on 
the other, which show contact metamorphism. 

Followed up the main north-eastern creek for a while. 
In the alluvial of this and other creeks were pebbles of 
brecciated limestones, as well as * ^greenstones^' derived from 
intrusive dykes. Crossing th^’Iow range, on the eastern side, 
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ba'iic dykes outcrop with a strik-e east and west. Further 
intrusive dykes were seen on the next range, 2 miles distant 
from the most westerly outcrops that were noted. Similar 
intrusions were observed crossing the old Blinman road in 
several places, in one case giving a width of 60 yards. The 
sedimentary rocks met with in this cross-country journey to 
BUnman were some prominent outcrops of quartzite, flaggy 
sediments, and small dolomitic limestones. 

III. Blinman and Neighbourhood. 

The Blinman township, according to offiLcial figures, is 
situated 2,020 ft. above sea level and 1,555 ft. above the Para- 
chilna plain. The mine is in distux'bed country, and the 
copper ores occur mostly in a dolomitic limestone near its junc- 
tion with flaggy slates. These features can be well seen in the 
open cut where the limestone makes the foot wall and the elates 
the hanging wall. The dip varies from 65® to 75°. The cap- 
tain in charge stated that the shaft cut the limestone at a 
depth of 50 fathoms and passed diagonally through it to the 
70-fathom level. The ore in the upper part is in the form of 
copper carbonates and black oxide, which intersect the lime- 
stone by reticulation of large and small veins. The average 
width of the payable cupriferous zone is 14 ft. The ore 
sometimes lies in flat shoots, the thickest part of the shoot 
being from 1 to 2 in. The ore body seems to be limited by 
a cross-fault with an east and west strike on the southern 
side of the mine. From the nature of the ore distribution 
the whole of the mineralized country is worked as stock- 
works and smelted. As the ore is carried in limestone, ores 
of a siliceous nature are bought, when possible, for fluxing 
purposes, and sandy shales are also quarried and used for a 
similar purpose. [Since my visit the mine has been, unfor- 
tunately, closed.] 

Tlie hills on the eastern side of the Blinman Mine consist 
of shaly flags and crushed dolomitic rock. One hill, just 
east of the mine, exhibits a small syncline on its summit, best 
seen from the southern side: dip N. 65® E. at 75®, and S, 
20' E at 60°. Half a mile to the northward of the mine is 
an igneous dyke, 18 yards wide, with a strike 20° S. of W. 
On the north side of the dyke there are strong flaggy quartzites 
that make a prominent hill and carry a thick band of lamellar 
hematite. A similar quartzite follows around the western 
side of the mine, and at a distance of one-eighth of a mile 
from the mine, in the same direction, there are strong beds 
of dolomitic limestone, much crushed, in association with 
igneous intrusions, of which there are three circular bosses 
( ? chimneys), forming, by petition, a triangle, about 100 



54 


yards distant from each other, each, having a circumference 
of about 50 yards. 

Crossed country to creek, on road to Paracliilna, one mile 
east of Horne's Camp, and followed the road and creek back 
to Blinman. Laminated shales are seen in creek, on southoni 
side of road, with a dip S.W. at 15° ; which suddenly increases, 
by a twist, to 73° ; and, further up, to 85 ; then swings 
around to E. 20° S. at 50°. Where the creek crosses the 
road the shales are intensely broken and reunited in large 
angular pieces. Following which, where the creek forms a 
loop on the southern side of the road, the shales, which are 
at first much shattered, pass into a synclinal fold with a 
high dip, and then to a lower angle with dip S. A suc- 
cession of basic igneous dykes formed the chief feature for 
some distance on the same line of section. di/ke occurs 

at bend of the road in creek, on northern side, and is 4 0 yards 
wide with a dip of 85° W. The hanging wall to the dyke, 
on the western side, consists of laminat^ shales, that are not 
disturbed, having a dip S.W. at 45°. The dyke is under- 
lain, on the eastern side, by shales which are greatly crushed 
and broken up. This broken rock shows an outcrop, up- 
creek, of 45 yards j then follow laminated, decomposed, yellow 
shales, with dip N.W, at 80° ; underlain by thinnish dolonuiic 
rock, which is broken. Second dyhe^ situated 200 yaids 
higher up than the first dyke (1| miles from Horne's Camp). 
It is fine-grained and very basaltic like, is 60 yards wide, 
and a strike E. It is bordered by shales that are brecciated, 
with dip S. 20° W, at 83°. A little further on the road, a 
strong outcrop of quartzite is seen to come down the hill fa(‘e 
on the western side of the road, but is cut ofi at the creek, 
and in its place, on the eastern side of the creek, is a fault 
rock, much broken for 30 yards, followed by dolomitic 
rock, with dip W. 20° N. at 75°. This, again, is followed 
by laminated quartzites, with dip N.E. at 60°; then swings 
around to N. Third di/he, situated about 2 miles from Hortie’s 
Camp, is 42 yards wide, with a strike W. 20” N., follows 
a small creek, and can be traced across larger crook, into 
hill, on the western side. Fourth dyke, situated about 200 
yards beyond the third dyke, is 5 yards wide. There is a 
great show of crush rock on hill, on the oastoni side, down 
to the road, consisting of shales and dolomitic rock in a 
mixed condition. For the next 200 yards on the road, shales 
and some dolomitic limestones occur. Fifth dyke^ 2J miles 
from Horne's Camp 120 yards wide. Junction of rock on 
southern side gives dip E. 20° N. at 66°. Two hundred 
yards further, blue limestone is seen on road, dip S.E. at 50°, 
with crushed dolomitic rock on top. Quartzites in shales, 
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with dip N- at 45°, make a low rise in the ground. One and 
a quarter miles from Blinman there is a high and bold ridge 
r of slaty dolomitic rock, somewhat broken in places, underlain 
by shales: dip S.W. at 80°. Last prominent ridge, on the 
eastern side of road, in a direction N. 20° E., consists of 
laminated shales, thin quartzites, and dolomitic rock in places. 
At one mile from Blinman are shales, dip S.W., with broken 
beds of slaty dolomitic rock. From this point the ground is 
low, undulating, and grassy. 

IV. Blinman to Reap-hook Range. 

Trip southward (4 miles) to Reap-hook Range. So called 
from its resemblance to the tool — a handle, and great curve 
for blade. Also known as Patterton Hill and Mount Emily. 
Drove out to Patterton Spring and then went one mile across 
to Reap-hook Range. The latter has a very striking rock 
face 500 ft. in height. The top beds consist of 25 ft. of 
impure arenaceous limestone having a vertical scarp • dip 
E. 25° S. at 5°. Beneath which is a steep scarp of purple 
shales and laminated flaggy shales. The latter aie also seen 
at the Patterton Spring (mentioned above), where they dip 
S. 20° E. at 10°. In retracing my steps, on foot, from the 
Springs to Blinman, underlying the slates, just mentioned, is 
a dolomitic rock, then a limestone which weathei's with a 
dark-coloured smooth surface, similar to the Archaeocyaihinae 
limestone, but has arenaceous lines in relief that follow, 
generally, a circular outline; then an ar’enaceous limestone, 
showing an outcrop of about 100 yards, with dip at a low 
angle. A thin quartzite occurs in the limestone series, wliich 
is underlain, again, by thick arenaceous limestones; then 
ochreous limestone with vein of siderite. For the next half- 
mile there were noted calcareous beds, separated by thin 
beds of shale; then quartzites and calcareous grits: dip S.E. 
at 12°, 

There follows a relatively flab country, in which shales 
are first met with, then solid limestone showing wavy struc- 
ture and is sometimes arenaceous, which continues to small 
creek, three-quarters of a mile before reaching Youangera 
Spring. On tlio Blinman side of the creek another strong 
limestone is seen on a prominent rise, just before sharp bend 
in the road (between Sections 64 and 69]), with shale on top 
and is underlain by quartzite, with a dip S.E. These bods 
are followed by a somewhat lower hill, consisting of fiaggjjr 
shales ; and then, strong calcareous grits passing into brecci- 
ated limestone, which latter makes a hold ridge that crosses 
a creek that is tributary to the Blinman Creek, about a 
quarter of a mile above the road crossing. Some fine springs 
occur in the creek a few yards above the crossing. 
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Soft shales are on the flat skiiting the eastern '-ide oi 
the limestone range, just mentioned (dip E. 20^ N ), and 
these are faulted against shales with thin beds of ferruginouh < 
limestones which dip S. 20° W. Both these sets of out ci ops 
are at high angles, as seen on the flat, anti are also nundi 
curved. 

At the road crossing the tributaiy oveck, ncai tlu‘ 
Youangera Spring, flaggy shales dip E. 20’ S , at fioin 10’ 
to 45°. Here a very curious white limestone is seen resting 
unconformably on the shales. The limestone rolls a little, 
with anticlinal and synclinal curves, and is eroded where the 
curve passes above the normal level of the ground. It is 
compact, somewhat nodular, and includes numerous t rai- 
ments of shale. It is veined with crystalline matter and has 
manganese oxide stains. The question as to its origin (‘arries 
some doubt, but it is most probably a travertine limestone 
with certain unusual features. It is seen on the north side 
of the creek, and can be traced to the junction of the two 
creeks, a distance of about 100 yards, beyond which 1 did 
not continue my observations. The bed does not seem to 
rest on calcareous rocks; it is from 6 to 8 ft. in thickness 
limestones occur on the scarp face about one-eighth of a mile 
to the eastward. It seems probable that it is a travertine 
deposit laid down, at a somewhat distant period, by spiing 
waters fed from the calcareous beds of the scarp that exists 
on the eastern side, perhaps before the scarp had retreated 
as far as at present. The creek that has cut its way thiough 
this ijeculiar limestone gives no evidence of carrying any 
quantity of calcium carbonate in solution at the present time. 
On the western side of the crossing, in the same creek, there 
are similar laminated shales as occur above the crossing and 
are dolomitic, in places: dip B. at 40°. There is also an 
overlying limestone, on this side, but it is not so developed 
or so compact as in the higher position in the creek, described 
above. 

The road, after crossing the creek, has a trend more to 
the west and passes over a ridge of shales, someiitnen <‘al- 
careous, which pass under the limestones of the scarp, dentTibed 
above: dip S.E. at 50°. Beyond the last-named ridge, a 
12-ft, of limestone occurs in the shales, followed by flaggy 
quartzites, which make a bold hill on the western side of the 
road: dip E. 20° S. at 76°, increasing to 90°. On the other 
side of the range — in lower ground — the rocks are soTuewhat 
broken and have an easterly dip. 

Passing into the valley of the Blinman Creek, shales and 
fl^^gy quartzites form the outcrops, the quartzites carrying 
the fine dark lines similar to those seen in the quartzites on 
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hill west of South Blinman, and also west of the Blinman 
Mine. 

THE BLINMAN CREEK. 

Tlie Blinman Creek, near the townships of North and 
South Blinman, supplies exposures illustrating crush-rock to 
an extreme degree. The purple shales, particularly, are con- 
verted into crush-broccias and crush-conglomerates in which 
the original bedding is entirely obliterated, or is present only 
in isolated fragments. The locality is also greatly inter- 
sected by intrusive dykes. 

Going south from South Blinman (in creek) the purple 
shales are overlain by flaggy shales: dip W. 10° S. at 80°. 

(1) A great basic dyke crosses the creek forming a pro- 
minent ridge 30 ft. in height and 100 ft. in width. The 
dyke cuts across cupriferous flaggy shales, the latter having 
a dip of 70° W. of N. at 60°. 

(2) Two hundred yards lower down the creek another 
dyke crosses the stream — on the eastern side, measuring 15 ft. 
in height and 90 ft. in width. On the southern side of the 
dyke purple shales form a cliff face in the creek and are 
intensely broken and brecciated. The dyke crosses to the 
western side, where it is seen on the rise of the hill. The 
strike is N.E., and follows along the slack ground. 

(3) On the western side of the creek, about midway 
between the two dykes just referred to, is a circular outcrop 
of igneous rock, 100 yards in circumference. The stone is 
scoriaceous, in parts; whether the vesicular structure is due 
to gas cavities, or spaces left by the decomposition and removal 
of included crystals, is not quite clear, but the cavities have 
been subsequently filled, in some instances, with Fe CO^ and 
other crystals. Tlie circular outline of the outcrop suggests 
the possibility of its being an old volcanic ^^neck.’^ 

The prominent hill that is on the western side of South 
Blinman has quartzites at its summit, and, for the most part, 
on its southern face also: dip 10° S. of W, at 76°. The 
quartzite carries dark lines (a common feature in the quartzites 
of the Upper Cambrian series), and there is also a dolomitic 
limestone, much contorted and irregular, that outcrops on 
the southern and south-eastern flanks of tlie same hill. The 
dolomitic bed has a rolling strike of N.W, and S.E, 

A ridge of hills runs parallel with the road between South 
Blinman and North Blinman, on the eastern side, consisting 
of flaggy shales and quartzites, with dip N.B. at 75°. 

Follo*wing the Blinman Creek to North Blinman, a great 
development of crush-rock occurs both in the creek and on 
the flanks of the low ranges on the western side. The rocks 
consist of siliceous shales and thin dolomitic limestones, in 
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which the strike and dip vary with every few yards, from 
horizontal to vertical, the dip tending east and west. From 
the Government well, situated in the crook, tlio beds become 
more regular (going north), the siliceous shales showing a 
dip N.E. at 50". 

On the bank of the creek are some very large spheroidal 
masses of siliceous quartzites, and these o(‘cur again, higher 
up the creek, containing dark lines, and have a dip N, 20" W, 
at 45". This spheroidal weathering in homogeneous sili<‘eous 
rocks, as well as the dark lines, often cross-l)od<ie<i, aio very 
characteristic features of the Upper Cambrian beds of dhc 
Flinders Range. 

V. Trip Five Miles North ok Blinman. 

Followed the road on the eastern side of the mine, 
which passes over a flat and trends in a iiortli-westeily direc 
tion. Dr. Lander drove me to Little Willigon Chock, which 
is separated from the Willigon by a ridge, at about 5 mile-* 
from Blinmaii. Left the conveyance an<{ pro(’(*(Klcd on foot. 
The Little Willigon Greek cuts through the ridge inentioned, 
in a small gorge, with shales on the one side and limestone 
on the other. The limestone, which makes the ridge, at the 
gorge, shows a structure of concentric lines lil<(* globules 
i in. to 2 in. in diameter, which weather inlo depressions, 
it has also inclusions of shale in angular fragmeiils. It is 
underlain by flaggy shales that dip N. at 35". 

By climbing the ridge between the Little Willigon (heck 
and the main Willigon Creek (a distance of about three- 
quarters of a mile), from its highest point trhe geologi(‘al 
structure of the country could be well seen. An imposing 
range on the north side (4 miles distant) marks the limit of 
vision in that direction with a steep scarp face on the southern 
side, apparently composed of flaggy shales with inlerbedded 
impure limestones. Then followed an inner range of rounded 
hills covered with green feed, approxunatoly 2 miles wide. 
From the physical features 1 concluded that this area was 
composed of purple shales. Another range, at a shorter dis 
tance, occupied the spaoo down to near the Willigon Crock, 
and showed a steep face to the southward cotnposed of flags 
and thin limestones. All those outcrops to the tiorth of the 
creek could be distinctly seen to dip norlliwards, giving a 
section of 4 miles in diameter. 

On the southern side of Willigon Crock there is a suc- 
cession of hills increasing in altitude towards Blinman, con^ 
sisting chiefly of impuie limestones with some flaggy shales. 
About one mile from the gorge of the Little Willigon Creek 
the road crosses a small tributary of the latter in which 
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limestones make a great development on the noilhem part of 
the hill, with a dip N. 20° E. at 23°. The limestone has 
a concretionary structure and is very brittle with a spheroidal 
fracture. The limestone is underlain by shaly flags. At a 
quarter of a mile further the road crosses the tributary stream 
again, at a bar formed by another limestone that is impure, 
carrying streaky lines and reticulations of an earthy nature, 
in relief, as well as small stones. This limestone outcrop is 
53 yards wide, with a dip N. 20° E. at 30°. Within a few 
yards it is followed by another limestone, quite as thick as 
the preceding, and forms a scarp face which runs parallel to 
the stream and road for IJ miles; the road then takes a 
southerly turn. 

On the southern side of the great limestone series there 
follow, in descending order, a thick series of flaggy shales 
with feriuginous dolomitic limestones and grits in prominent 
edges ([?]2 miles across the strike). The road rises to a 
high point, where the shales dip N. 20° E. at 30°, and are 
overlain by grits and a ferruginous dolomitic rock. 

Coming down tlie hill on its eastern side the strike swings 
round a little, with a dip N.E. at 25°, which has the effect 
of bringing the limestone once more across the road, where 
the lat^r crosses a large creek. The road continues on the- 
line of junction between the limestone and shales for over a 
mile. The road crosses the creek for the last time, where 
the shales have the same dip as in the last reading, c/:., 
N.E. at 25°. 

The road now curves round to the south towards Blinman. 
Flaggy shales continue on low ground. About one and a half 
miles from tho Blinman Mine, situated near the road, in a 
small wash, there are gritty rocks, much broken and twisted, 
in an apparently vertical position, and, mixed with tliese 
broken beds, is a deposit of small quartz crystals, separately 
developed, making a width of 10 yards, and extends still 
further in patches. 

About a mile from tho Blinman Mine, on the western 
side of the road, there is a great spread of gritty limestones 
on tho flat, making an outcrop 200 yards in width, underlain 
by flaggy shales, best seen on the rise of the hill, having a 
dip N. 30° E. at 26°. The same shales arc seen in tho creek 
on the eastern side of the rise, with a dip N.E. at 27°. 
The gritty limestone, just refeirod to, appears to bo cut off 
by a strike fault on the eastern side and is probably a repe- 
tition of tho limestone of the range seen to the north. The 
disturbed strata in the valley (referred to above) may bo 
regarded as suggestive of such a fault. The associated shales 
pass up into quartzitic rocks on the rise, with shales on the 
o2 



60 

other sid'O ia a aiuoli disturbed coudition: dip S. 20° at 
from 40° to 50°. 

On the nex:t flat (and, appaiently, on the rise to the 
west) there is a thick limestone with concentric structure, 
in an outcrop of about 200 yards. This bed is underlain by 
rotten shales, seen in a small quarry on the top of tho ris(» 
on the road, above the township, with a dip N. at 45'’. On 
going down the slope to Bliuman there are ovideucos oi 
dolomiiic limestones, which probably may be correlated with 
a similar bed at the mine. 

VT. Trip to Patawarta Hilu. 

Patawarta, as seen from BUnman, looking northwards, 
has the appearance of a great wedge-shaped pinnacle, rising 
conspicuously above all the surrounding hills, being t^he 
highest point of a bold range of quaitzite having its scarp 
face to the south and dip slope to the north. Mr. J. V, 
Whyte, of Angorigina Station, kindly drove mo out a dis- 
tance of 12 miles to visit this interesting hill, which oflicial 
Survey Reports state to be 3,060 ft. in height. 

The road lay through the Nildottie Gap, u}) the valley 
of the Artimore Creek, past Artimoro Hoad Stgilion, and 
over the shoulder of the Patawarta Hill, on its western side. 
The journey took in country seen to the noitli on my tri}) 
to the Willigon Creek. 

At the base of the hill, on its southern (scarped) aide, 
there are calcareous shales and thin limestones, in verti<*al 
position, having a strike E. 20° N. Tliin beds of quartzite 
follow, divided by partings, or thin beds of ])urplo shales, 
with gradually lowering dip, at 85°, 75°, 66°, 45° N., a few 
degrees E. Tlie hill itself is a mountain of almost solid 
quartzite, which, near the summit, has a dip N. 10° K. at 23°. 
The stone is softish to hard, siliceous, and, in colour, wliite 
to reddish. About half-way up, the quartzite contains a 
number of siliceous concretions, in the form of balls, ranging 
in si 2 je from that of marbles up to cricket balls. These have 
a rounded or flattened shape, somotiineB })oss('HHing an 
equatorial ring, and are harder than tho matrix in whicli 
they occur. The great hill is almost bare of vegetation (see 
Howchin's ^'Geology of South Australia,’* fig. 49, p. 6(S), 

A course was followed over the wesiorn Mhouldcr of the 
hill and through a gorge on its northern side, whore tlie 
quartzite showed a dip N. 10° W. at 27°. Tho path was 
followed for about 2 miles over tho saddle and through the 
foot hills on its northern side. A magnificent view of ilio 
country lying to the north was obtained from tins vantage 
ground. Immediately in front was a flat, about 2^ miles 
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in width, -drained by the Molkegna Creek, that takes its rise in 
the Patawarta Kange. Beyond this river valley is a relatively 
level tableland into which the Molkegna Creek has cut, giving 
the tableland a steep scarp on its southern limits. The scarp 
shows dark-coloured beds at the top and shaly beds beneath. 
Til outline, this scaip face very much resembles the '‘Beap- 
hook'' Range (or Patterton liill) to the southward of Blinman, 
and carries the same name from its peculiar shape. 

Still further north, at a distance of 12 miles from Pata- 
warta, the southern portions of the Angepena system of hills 
were in view. They form a remarkable circle, 8 miles in 
diameter, the dip of the rock being towards the centre of the 
area, forming a pound,'’ similar to the Wilpena Pound. 
Several creeks take their rise within the enclosed area, uniting 
to foim the Waukawoodna Creek, which findb its outlet at 
the Waukawoodna Gap. 

The Patawarta Range appears to be greatly disturbed 
near the great hill The dip on the southern side is vertical, 
while on the eastern side the range is broken, forming a 
jumble which passes into a bifurcation of the range ; the 
northern section running east, with a few degrees south, to 
Point Well (on Point Creek), a distance of 6 miles, where 
it abruptly ends at Ann’s (^‘Trig.’’) TIill. The southern 
branch trends in a south-easterly direction, and when, at about 
the same distance east as the northern branch, by a swing 
round to the southward, it converges to the nearly pai^allel 
Nildottie Range (or The Bunkers), so that the two ranges, 
at the point of convergence, are only separated by the Nil- 
dottie Gap through which the Artimore Creek passes. On 
the western side of Patawarta, the range curves round to 
the north-west, and then to the north-east, including Mount 
Tilley and Mount Hack, both of which arc ''trig.” hills, 
and continues to Angipena Head Station, a distance of 20 
miles or further. The Artimore valley widens out from the 
"gap” in a north-westerly direction, until due south from 
Patawarta, where it is 2 miles wide. The interval separating 
the Nildottie (Bunkers) and Patawarta Ranges is occupied 
by flags, calcareous shales, and thin limestones, with dips 
from B, to N.E. At tha Artimore Head Station, situated 
within half a mile of the big Nildottie Ranges, outcrops 
sliow flags and purple shales with a dip N.B. at SO'’, 

For several miles, on the return track, the course was 
along the strike of the purple shales, along the Arti- 
more Creek, with the Nildottie Range on the southern 
side and the southern branch of the Patawarta Range on 
the northern. The former possesses very striking features 
— it has a dip slope of hard quartzite on its northern side, 
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dipping sliglitly E. of IST. at 45®“50®. This hard back 
is underlain by softer beds, which, by weathering, cause a 
nick in the summit, and is followed by another hard quaitzilo 
bed, at a somewhat oblique angle to the range, wliicli makes 
a second peak, followed by softer beds with a sceoud nick at 
the summit. By these alternating hard and soft beds }>la<H‘d 
on the oblique the range is cut down, at inlejvals, to about 
half its height, forming a succession of house-roof structures, 
giving the range the appearance of the teeth of a gigantic 
saw. The supposed resemblance of tho depi*essed area between 
the peaks to a succession of ''bunks'' has suggested the naiue 
"Bunkers," Mount Lucius, a "trig." hill, is the highest 
point of the range. 

On the southern side of the Nildottie Range, the hills 
have a rounded form from the weathering of purple shales ; 
they are free from trees but covered with herbage. A little 
further to the north-west, in the neighbourhood of tho Wil- 
ligon Creek (mentioned above), the quartzites form the 
southern side of the range and make a great southern escaip- 
ment. At the Nildottie Gap, where the two ranges converge, 
the rocks are much broken, with very steep dip slopes on 
the Nildottie Range, to the eastward, and a throw-up of 
calcareous beds between the converging ranges. There has 
been a contraction of the earth mass, producing folding of 
the valley beds and the bringing together of the two rangos 
at the *'gap," which has been kept open by tho erosjvc 
action of the Artimore Creek. Strong limestones outcrop in 
the Angorigina Creek on the eastern side of Blinman. 

VII. Western Sijoe of Blinman. 

About 1 mile from the mine, on tho more nortlieni 
road from Blinman to Parachilna, there is an otitcrop of 
gneissic granite in large rounded boulders, and on the western 
side of the granite is a wide basic igneous dyke. Other 
intrusions are seen at intervals going west. 

About miles from the mine is unother outcrop tjf 
granite, in large spheroidal bouldei*s, and a basic dyke, run- 
ning east and weet* apparently as a coniinuation of the same 
line of igneous activity as that moiitioned in the previous 
paragraph. The associated rocks are greatly altered. Oloso 
to the granite is a broken and altered dolornili<* bed, which 
is intimately permeated with hematite and a litllo co])|)<n\ 

About a mile (or little more) to the south-wost of the 
above outcrops is a ve^ large deposit of lamellar homaiito 
(sp^iilar iron) in beautiful crystals mixed with sideriie. The 
adjoining country rock consists of dolomiiic limestones and 
flags. 
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As the high range, which luns in a south-west and norlh- 
eabt direction, is approached, foot hills consisting of dolomitic 
rock and quartzite flags are met with, forming the mouth of 
the gorge, and basic igneous dykes are seen on both sides 
of the road, averaging a distance of about a quarter of a mile 
apart. The one on the southern side of the road makes a 
prominent outcrop, about 30 ft in width, but soon either 
runs out or is obscured by surface drift. The other, on the 
northern side of the road, is about 25 yards wide and strikes 
hr. 20® W., and, at half a mile, crosses the road. Shortly 
before this it appears to bifurcate, the two branches with 
the sedimentary interval having a width of about 100 yards. 
Shortly before reaching the road it crosses a small creek, 
near a dolomitic limestone which has a breadth of outcrop 
of 6 yards, and is much altered by contact with the dyke. 

The gap in the ranges is about 4^ miles from Blinman, 
The first definite range is composed entirely of quartzite, 
which, on weathering, breaks up into flags: dip N. 20® W. 
at 65®. Mount Elkingtoii is the highest point in this range. 
The next range, in the same gap, at a distance of 5 miles 
from Blinman, is more flaggy, with a dip N. 10® E. at 55®. 

VIII. South Blinman and Road to Wibrealpa. 

At a half-mile distance from South Blinman there is a 
low outcrop, on the light hand, consisting of flagstones with 
similar rocks forming a prominent range on the left, with a 
considerable discordance of dip in rolalion to each other. 
The beds on the right-hand side of the road show a dip 
S.B. at 55’, and are overlain by thick dolomitic limestones; 
while those on the left hand make escarpments, facing the 
west, at a dip N. 70® E. at 36®, and have a gradual slope 
to the oast. 

Beyond this range, to the eastward, is a considerable 
plain, 2 miles across, with numerous outcrops of dolomitic 
rock, interspersed with shales, apparently flat, and even with 
the ground, or nearly so. The variations of outcrops on the 
plain are as follow — Near ihe last-mentioned range, at its 
eastern base, are thick limestones almost even with the ground. 
At 1 mile from the range there are limestones that show a 
kind of pseudo-vermiculate structure, with a dip of 15® E. 
At the end of the next half-mile is a ridgo, 20 ft. to 30 ft. 
in height, consisting of limestones with oolitic stnu-ture, and 
includes some sandstone bands: dip K. 25® S. at 10®. For 
about another mile the road is on purple shales that form 
low exposures, the road following very nearly the line of 
strike. 

Tlie road passes into Paddy's Creek, at the head of which 
are flagstones and shales, with a dip of 17®. 
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At 3 miles from South Blinman, dolomitic Imiestones can 
be seen on top of range, on the left hand, which pass down to 
level and cross the creek. 

At 4 miles from South Blinraan, in Paddy Creek, a 
very thick and confused mass of dolomitic Imiestones and 
shales come down from the ridge to the creek, the two kinds 
of stone being crushed together: dip 55® to 90®. These 
are overlain by soft shales that are greatly contorted. Next 
follow thin quartzites separated by shale partings: dip K 
10® N. at 45®. 

At 5 miles distance, a hill on the north side of the 
creek, about 300 ft. in height, consists of dolomitic beds, in 
part crushed. Shales occupy the opposite side of the creek : 
dip E. at 50®, 

At one-eighth of a mile further, a quartzite bar crosses 
the creek and forms escarpments on each side of the creek 
at a spot where the road finally leaves Paddy^s Creek. In 
the creek are seen indurated shales, with dip N E. at 60®, 
while flaggy shales that show on the hill above, and overlie 
those seen in the creek, have a dip to S.E at a low angle. This 
discordance is probably caused by faulting. 

For the next 2 miles the road follows the strike of purple 
shales, and a great development of these shales is seen in 
ranges to the southward, while to the northward the view is 
bounded by great escarpments of quartzite. 

At the 7-mile stage, the purple shales are still in evidence 
(dip N. at 55®), and the road continues on the shikc of 
these beds almost to the Erengunda Creek. 

At 9| miles from South Blinman, the purple shales, on 
the southern side of the road, have a dip of 85®, and are 
faulted. 

Within a quarter of a mile of Erengunda Creek theie 
is a thick dolomitic bed (not much above the general level), 
then follow purple sandstones (dip N. 65® B. at 46®), which 
rise into a high escarpment on the eastern side of the road 
( ? 500 ft.). This is probably the same bed which makcH bold 
escarpments seen on the northern side of the pur})le shales, 
as described above. 

On the northern side of tlio purjile sandstones there is a 
very thick series of limestones, forming a low range on the 
southern side of the above-mentioned crock, 90 yards wide, 
and includes a great variety of dolomitic rocks. The creek 
has cut its way through these limestones (diji 80® K. of N. 
at 55®), which cover the whole width of the creek (probably 
100 yards), and extend to 38 yards beyond, on the northern 
side, where they are overlain by calcareous shales. 

On the Wirrealpa side of the Erengunda Creek is the 
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^‘Half-way Hill” (otherwise called the HiH”). At 200 
yards up this hill there is a quarry in shales that exhibit 
a small syncline, or kink, in the beds, ending in a dip 
at 20°. Half-way up the hill the beds consist of thin 
dolomitic limestones, separated by earthy nartings, the latter 
being indurated by cementation show differential weathering, 
and stand out from the limestones in relief: dip hT.E. at 40®. 
In the upper part of the hill, on the road, the dolomitic beds 
become thicker and are separated by shaly partings : dip N. 
10° E. at 42°. Near the top of the series are Arcliaeocya- 
tlnnae beds. 

Quartzites are on the northern side of the great dolomitic 
belt, and these are succeeded and intercalated with more 
dolomitic beds. 

[For descriptions of the section from the ^'Big HilF^ to 
Wirrealpa, see under Section XV., as that part of the journey 
was made from Wirrealpa.] 

IX. WiEREALPA AND ISTEIGHBOtTEHOOD. 

The Wirrealpa Head Station stands on purple sandstone 
flags which underlie a series of thin-bedded limestones. The 
general strike of the country is north-easterly, with a south- 
easteily dip. Behind the station house, soft decomposing flags 
can be seen in the small creek, with a dip E. 20° S. at 70°, 
the beds making a curve round at the homestead. Within a 
short distance of the house, bands of oolitic limestone occur 
in calcareous and sandy shales. These bands are of much 
interest, as they include layers, up to a few inches in thick- 
ness, of broken and thickly-matted shells 5f Oholella^ 
Pteropods, and Trilobites. These beds have every appearance 
of being shore deposits, their oolitic structure and the frag- 
mentary condition of the organic remains, closely matt^ 
together, all point in that direction. Associated with the 
same beds are some very fine-grained and laminated sandy 
layers, which show worm burrows and casts; the burrows are 
in the form of vertical tube-like passages, while the worm- 
casts are seen on the flat surfaces of the slabs: dip S. 20° E. 
at 70°. At a slightly lower position in the series is a remark- 
able layer of limestone, up to 6 in. in thickness, which is 
thickly crowded with flattened and spheroidal nodules of 
Girvanella, up to an inch and more in diameter. Their 
determination was made by thin microscope sections by which 
the typical structure of this organism was shown. Some of 
the nodules thus examined, however, failed to give a clear 
definition of structure; the very minute form of the tubes 
had, by molecular rearrangement, become more or less blended 
with the matrix. 
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A stronger l 3 ©d of limestone, 10 ft. in tliirkness, uiulei- 
lies the fossiliforous beds, just mentioned, and makes a low 
ridge that can be followed by the eye for a loni> disianco. The 
limostone has undergone differoiitial weaihoiin^ from the pro- 
sonco of siliceous material which shows m n‘licf as blol(*lu\s, 
casts, and reticulations of an arenaceous charador No organic 
structure could be detected in these objects in relief, but 
some of them strongly suggested easts of l^leiopods and other 
organisms. The limestone is laminated at some levels and is 
subnodular. Near the homestead, on its northern side, the 
bed has a dip to the S.E., from which point it gradually 
curves round to the S., then S.W., then W. 20*“ S, at 20‘ , 
then W. 20° N. at 40°, from which point it makes a strike, 
for about a mile, parallel with the eastern side of the old 
road, then makes a sharp twist in the form of the letter K, 
At miles from the homestead, at a small (ueek where the 
road makes a sharp turn to the north, the beds dip W. 20*' S. 
at 80°. About 100 yards from this i)oint the beds arc cut 
by a dip fault and the purple flags arc thrown against the 
faulted face The purple shales dip S 20° W. at- (>5* . 
limestone is thrown 53 yards to the S.W., when the dij) is 
S. 20° W. at 70°. On the southern side, the oolitic lime 
stones and GirvaneJIa bed that occur near the Wirrealpa 
homestead, show on the rise, with a dip W. 20' N. at 05 . 
These overlying beds are evidently faulted against the lowci, 
as the strike is divergent. On the low lise sitaiatcd between 
the small creek and a larger one, at this point, a gj*(*at number 
of fragments of the Archaeocyathiiuie litnesione o(‘cu)*, no 
doubt brought down with the alluvium of the cieeks. 

X. Up a Tributary op 'Wtrhealpa Crekk. 

The main creek passes the station house on its south- 
eastern side, the bed of which is thickly strewn with boulders 
and gravel. Near the bottom end of small creek that is n 
tributary to the Wirrealpa Creek, on the western side of the 
'^Trig" Hill, bleached and roiton purplo shales have a dij) 
of 90°. In going up the crock the clip deercaseH. A few 
hundreds of yards up, shelving purplo sandstoncH, etc., arc 
seen in quarry, witii a dip B. at 23°. Massive pnr])lc sand- 
stones dip S.W. at 18°. Higher up, where the creek bifur 
cates, the right-hand branch oxiijOHes a Ih-in, bluish limestone 
and a 3-ft. earthy limestone, with a shale bed between : <{ip 
W.N.W. at 34°. At 300 yards up the left-hand branch there 
is a bar of limestone with w’^avy and concentric structure 
having a dip W.N.W. About a quarter of a mile up this 
cr^k, several large loose stones, up to 2 ft. in diameter, con- 
taining Archaeocyathinae remains, rest on a bar of limostone, 
but the latter does not appear to contain similar remains. 
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At Ixalf a mile up this creek a thick limestone with 
wavy structure occurs (dip W. 10° S*), and is overlain 
by purple shales. The latter are overlain by other 
thick wavy limestones that form a prominent hill and cross 
the creek near a group of gmn trees; the dip in creek is S.W. 
At 300 yards further up another bed of wavy limestone crosses 
the creok, near the centre of which a large block of blue lime- 
stone (3ft. in length) thickly studded with Archaeocyalhinae 
j'estcd, but it had no atratigraphical relationship with the bed 
in mtu. Overlying the last-named limestone aie more purple 
shales, and, by folding, the same wavy limestone, underlying 
the purple shales, is brought into the creek again, higher up. 

The creek in which the above observations were made is 
a small tributary of the main Wirrealpa Creek, which latter 
passes close by tlie Wirrealpa Head Station, and according to 
the pastoral map, is a continuation of the Artimore Creek, 
which takes its rise at the Patawarta Hill. Numerous loose 
examples of the Archaeocyathiiiae limestone were observed 
both in the wash of the small creek and on the shelving banks 
that bordered the cioek. While I could not locate the parent 
rock, they are, possibly, local in tlieir oiigin, as the creek 
ill which they occur is only about 2 miles in length. They 
may have been derived from some of the thinnish beds of 
limestone that cross the creek, and which are much broken 
up, or, possibly, from the main Archaeocyathinae limestone 
further afield. The country, for miles aiound, is composed 
of purple shales, sandstones, and limestones. One piece of 
fossiliferous rock picked up in the creek was composed almost 
entirely of long lath -like organisms, the nature of which has 
not been determined. The creek will well repay further 
investigation. 

XT. The Obolella Limestone on the Eoai> to the Old 
Wirrealpa Station. 

Followed the Blinman road for half a mile to the junction 
of the track leading to the old Wirrealpa station buildings, 
passing over purple shales, with dip W. 20° N. Following 
the old road over the first rise (low), flags outcropped, with 
a dip W, at 33°. Second low rise, thin impure limestones 
(dip W.) that are neither oolitic nor fossiliferous. Several 
such thin-bedded impure limestones occur interbedded with the 
purple shales and arenaceous flags. The strike becomes 
S, 20° W.^ (dip W. 20° N.). The road crosses a tributary 
of the Wirrealpa Creek in which good sections of purple 
shales and flags are seen: dip N.W. at 30°. In a low rise 
to the westward of this creek impure streaky limestones occur. 
In a second small tributary (east of the high rise) calcareous 
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flags strike W. 20° S. (dip S. 20° E. at 25°), and as the 
road rises above the valley a distinct fault line can be seen 
on the road that has the effect of splitting the purple shales 
which dip at a high angle: strike of fault W. 10° S. A 
little further on flags are seen in a washout : dip S. 20° E, 
at 35°. 

At about miles from the Wirroalpa Sialion, a con- 
siderable rise of flaggy quartzites occxirs, in which is situated 
the Wirrealpa Copper Mine. The mine, which is a small and 
new venture, is a bedded lode of shale, 2 ft. in widdi, lying 
between two beds of quartzite, each being about a foot in 
thickness: strike W. 10° S. (dip S. 10° E. at 40‘). Over 
the rise in which the copper mine is situated the country gets 
a twist in which flags strike S. 20° E. (dip W. 20° S. at 28°). 
This rise forms a bold scarp to the west, at threo-quarters 
o" a mile distant, where the beds are seen to gradually swing 
round to the strike and dip last quoted. 

On the top of the next rise on the road, 3J miles from 
the present station house, the fosailiferous (Ohoflvla) lime- 
stone occurs. It is evidently the same bed as that which 
carries Oholella in such numbers near the head station. The 
limestone is about 5 ft. in thickness and is more solid than 
the outcrops near the house. The fossils are found mostly in 
the upper portions of the bed and are rare in the lower jjor- 
tions. ^ The rock is almost completely oolitic in stnu^turo, and 
while it carries a diversity of organic remains it is particu- 
larly characterized by the presence of the brachiopod OboJtUa, 
Slabs can be got which are formed by ono mass of the valves 
of this shell: strike of the bed W 20° S. (dip S. 20*^ E. 
at 15°). 

Anout 160 yards across the valley, to the northward, 
another limestone makes a prominent outcrop. This is the 
limestone which accompanies the Oholella limestone near the 
head station. It is known as the ''ridge’" limestone, or tlie 
"5-mile ridge,” as it makes a prominent feature across the 
^unt^ for 5 or 6 miles. This ridge litnostono and the 
Oholella limestone cut the road at a right angle. 

Following the fossiliforous limestone westward, the beds 
cross the Wirrealpa Crook within a few liundred yar<is of the 
road, with a strike W. 20° S. and dip 8. 20° E. at 20° 
Shortly after crossing the groat creek the beds swing round 
sharply to S. 20° W. and dip E, 20° S., passing under the 
escarpment of red sandstone, mentioned above, which is the 
same range in which the copper mine is situated. 

Returning to the road T followed the outcrops of the 
fossihferous beds in an easterly direction. Uere the dip 
swings round to the south, then S. 20° W., then S.W. at 23°, 
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At about half a mile from the road the ridge is suddenly 
broken and twisted over a distance of 160 yards, when the 
beds again form a ridge as an isolated hill : strike N. 20° W. 
(dip W. 20° S* at 28°). The ridge is maintained for about 
200 yards, when it ends abruptly — cut by a fault — while the 
limestones are thrown at nearly right angles to their former 
direction: strike E. 10° S. (dip at 35°). So far as the beds 
could be followed, by sight, they continue on, the same strike ; 
then, at a mile distant, they appear to curve round towards 
the east, or some point south of east. 

Starting again from the Oholella bed that crosses the 
road to the old station, miles from the present Wirrealpa 
Station, going north, a limestone ridge forms the foot hills 
of the main escarpment range, and has its strike in the 
direction of the old station, and appears to he faulted, A 
very much brocciated limestone occurs between this ridge 
and the great Archaeocyathinae limestone which outcrops in 
the creek, a little higher up, where it is exposed in great 
spheroidal masses The brecciated limestone (which shows 
bedding planes) has a dip W S W at 50°, and contains 
angular fragments of purple quartzites, etc 

XII. The Old Wiereax-pa Station. 

At the old Wirrealpa station (7 miles north of the present 
station) there is a great show of the Archaeocythinae lime- 
stone series, making 100 yards of outcrop : dip W.S.W. at 55° * 
There is an extraordinary break up of the rocks which are 
seen in the Wirrealpa Pass. The great quartzite range, which 
forms a high peak at Wirrealpa Hill, comes to an abrupt 
end near the old station buildings, and the beds in the valley, 
as well as much of the thick limestone on the opposite side, 
have been reduced to a breccia. Towards the centre of the 
valley the beds are mostly quartzitic, and are so crushed that 
they form a fault rock of great width. The great quartzite 
hill disappears — cut off by a fault — on the north-eastern side 
of the station ; the limestone on the opposite side of the valley 
forms a conspicuous peak, which can be seen from a great 
distance. 

At the old station the beds dip to the S.W. Following 
w the creek tho beds make a curve. At half a mile distance 
they dip W. 10® S. at 36® ; then a little further, the lime- 
stone gives a of W. 20® S. at 76®, which has the 

appearance of being almost at right angles to the dip of a 
conspicuous hill (marked ''First HilP* on map), with lime- 
stone near its summit, situated in a direction to the S.S.W. 
As near as could be determined, the beds of this distant hill 
have a dip W. 20® X. at 40®, 



70 


The country gives every evidence of great and con Hi < ‘ting 
earth moveineuts. Tlie Wirroalpa Hill, wlucli forms the 
terminal point of the Mount Lyall Range (whieli extends in 
a north-easterly direction), is the exact counteipart of the 
Parachilna quartzite escarpment. The clip of this hill is 
also on the curve. The bout hern side of its i(‘rrni nation <iips 
south-west; whilst, on the opposite side, tiie di[) is W. 2f)^‘ N. 
The AiThaeocyaihiiiac limostouo oveilies the quaitzilo at the 
base of the hill (as it also docs in tlie Para (‘hit n«i (Jorge) : 
dip in the centre of the curve is W. at If)'*. '’I'lu' last ex- 

posure of the quaitzite, in the big creek, on its easier!i side, 
has a dip S.W. at 40^. 

The Archaeocyathinae beds have some features of special 
interest. In one part the rock is of a light colour and very 
pure, and although the larger forms of organic remains are 
somewhat scarce at this horizon, those that are llion* are 
well iDreserved, and the rock mass is largely made up of small 
sponge spicules, which can only be detected in ini(‘roscopc pre- 
parations and do not admit of furilier doiermination. 

XIIL Visit to Mount Citambkrs Oiikkr. 

Mount Chambers is an important “trig.” lull Hhuakul 
about 23 miles*to the south-oast ward of Wirrealpa. The inter- 
vening country is mostly low. Mount Chambers (h’oek comes 
in from the north-west and penetrates the mount, where it 
makes a bold and rugged gorge with nearly vortical faces. 
The mount has a limestone cap, formed into a shallow 
syncline. The limestone is somewhat impure, resting on 
purple shales, which show a sudden increase of dip. A fault 
is probably present, as the rocks, extending over a largo out- 
crop, are in the condition of breccia. Tn one of the outcrops 
the shales have a bluish colour: dip W.N.W. at 27®. The 
limestone underlies thick purple quartzites, whi(‘h can be 
seen in the gorge, and also in a small tributary crook that 
flows into Chambers Creek. In this small Inbutary there 
is a remarkable amphitheatre in the rocks, almost hid from 
view, in which is a spring of good water, and the walls, 
above the height where a man could reach, are woH covered 
with native drawings, cut into the rock faeces: dip W,N.W. 
at 24®. At a lower stage in Chambers Crock, about 2 miles 
lower down than Mount Chambers, is an important outcrop 
of the Archaeocyathinae limestone. 

XTV. Mount Lyau^. 

Travelling from the present Wirroalpa Head Station, 
by the Tea-tree Well road, at half a naile distant beyond 
the gate which admits to the Woolly Paddock, a small lime- 
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stone is exposed ; it has a laminated structure and is under- 
going change to manganic and ferric oxides* dip S. 10® W. 
at 30®. 

The Mount Lyall Range extends from the old station, 
in a nortli-oasterly direction, for a distance otf about 3 miles. 
At Mount Lyall (fig. 2) it forma a sharp angle with a range 
that comes down from the north. At the angle is a pix>minont 
hill, about 150 ft. in height, which shows a scaip face to the 
south-east. This hill is a solid mass of limestone, brownish 
in colour, dolomitic, and very compact. The section repre- 
sents the lower beds of the Archaeocyathinae* series. These 
beds follow the strike of the northern range of hills, but they 
appear to run out to the northward. It is probable that 
the scarp face of the hill is a fault plane. Tlie hill just 
moxiiioned has a dip at the summit N. 10® E, at 15°. Prom 
the top of the hill it could be seen that the beds on the north 



Pig. 2, (l«x>logi(al Section ot Mount Lyall. 

side of Mount Lyall were much disturbed, dipping at various 
angles both to the Mount Lyall Range and also to one another. 

The peak of Mount Lyall dips N.W. at 60®. Tlie north- 
eastern end of the range is broken by ( ?) two faults. Mount 
Lyall peak dips as above, then on the eastern side the dip 
somewhat suddenly changes to nearly hoiizontal. After a fow 
hundred yards at this level there is a sudden break, when the 
purple shales, much crumpled, are thrown down to the face 
of the quartzites with a dip N. 20® W. at 35®. A crush-zone 
occupies tihe fault area for a thickness of about 9 yards. A 
series of underlying dolomitic limestones, purple shales, and 
quartzites follow with a rising dip, going east, to 50° (see 
fig. 2). dust round the northern end of the range there is 
an oblong dyke of intrusive rock. On the eastern side of 
tho dyke there is a c*rush-rock, composed of flaggy shales, of 
considerable extent. This is probably on the line of fault, 
noted above, that cuts through the north-eastern part of the 
range. 

There are low exposures of the Arohaeocyathinae lime- 
stone, in the form of a fragment (probably limited by two 
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fault planes), with a strike W. 20® S., and this is cut off by 
a fault that throws the quartzites against the limestone in 
an oblique line. Nearer the foot of the range the lower beds 
of limestone in the series occur, having a dip N 20® 13, at 
about 25®. 

A little south of this, cut off by faulting, is a small 
quarry in which the decomposed sandstono is hcoii, on one 
side, having a dip W. 10® N. at 15®, and is thrown down, 
on the eastern side of the quarry, with a dip K. 20“ N. 
at 75®. The strike of the fault, which cut off the Aichaoocya- 
thinae limestone, seems to have a bearing W. 20® N. The 
end of the limestone, where faulted, shows mctasomatic change 
to iron and manganese oxides. On the western side of the 
fault are purple shales (greatly contorted), tliin limestones, 
and flags. 

The general section of the Mount Lyall Range closely 
resembles that seen in the Parachilna Gorge, but is more 
disturbed than the latter 

XV, From Wirrealpa to the '^Btc on the Road 

TO Bunman. 

At 4 miles out from the station (after having passed 
over a flat of purple shales and flags, with an occasional thin 
bed of impure limestone), the red sandstone of the scar|> hill, 
near the Wirrealpa Creek, comes down to the flat and crosses 
the road : dip S. at 15®. The road runs on the strike of iheeo 
beds for a mile, then the sandstones swing round to south-east, 
with an increase in the angle of dip, and are underlain by a 
series of limestone bands that have an oolitic stnicture, which 
measure, in the creek and sides, about 50 yards of outcrop r 
dip E. 20® S. at 80®. These oolitic limestones arc the same 
as have been spoken of above as the OholcUa limestones. 
Within a few yards they are followed by the ‘'ridge** lime- 
stone, which forms a kind of rampart 12 ft. high: dip E. 
20® S. at 65®. On the northern side of these beds, there 
are soft decomposed flags and shales, which are perpendicular, 
or, for a few yards, reveteed, to W, 20® N., with a diH^reasing 
dip, and then back again to easterly. A creek nins in iho 
form of a loop between these outcrops, 

At 6 miles out from the station there are two conical 
hills, situated on the western side of the road, which are 
either imeous dykes, chimneys, or { ?) sheets. The highest 
is probably 300 ft. in height, and consists of a dark-colourwl 
basic rock; but whilst it passes to the top of the adjoining 

(4)TM8 is quite distinct from the ‘‘Big jifill’* which occurs 
between Parsaohilna and BHnman althoujsh known, locally, by the 
same name. 
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hill, separated by a deep and narrow valley, no continuity 
can be traced between the two intrusions. Indeed, stratified 
beds of limestone and decomposed shales can be traced almost 
uninterruptedly across the dividing area. The beds are much 
disturbed in their strike and angles of dip adjacent to the 
igneous rock. There is a curious, and not easily explained, 
relation between the igneous rock and the sedimentary 
deposits. A limestone appears to go up to the centre of the 
igneous dyke (or ( ?) sheet), in the centre of the line of strike. 
The limestone has a dip E. at 70®, whilst the strike of the 
igneous rock is N.E. 

Separated by a belt of rotten shales and quartzite flags, 
100 yards in width, is another igneous dyke (or (?) sheet), 
near to the road. Its composition is very distinct from those 
previously mentioned, although on about the same line of 
strike. At the north-east side of the hill there is a bold 
outcrop of rock consisting of limestone and shale, closely 
adjacent to the igneous rock. 

Following these igneous outcrops, in a westerly direction, 
is Sandalwood Flat, about 1 mile in length, in which the 
rocks coniinxxe mostly on the same line of strike. At the 
northern end of Sandalwood Flat, and on the same side of 
the road as the preceding, another igneous rock is seen in a 
steep cliff in a creek. It has the same strike (N.E.) as the 
smaller igneous hill, next the road, described above, and 
possesses a similar rock texture. 

A second nidge, on the westward, rises to about 300 ft. 
in height. The lower half of the hill consists of a hard 
laminated and dark-lined quartzite: strike E. 20® S. at 90®. 
The upper half of the ridge is a very close-grained igneous 
rock, with features distinct from the two other varieties 
already mentioned. 

Near the base of the ^'Big Hill,’' on its eastern side, 
an important basic igneous dyke is exposed on the road. Its 
strike is, apparently, north and south, and is 34 yards wide. 
It occurs in dolomitic limestone, which latter is somewhat 
altered by contact with the intrusive dyke, and contains some 
copper ores, as well as a very large mass of ferrugineous and 
copper-stained quartz. 

There are thus five important igneous intrusions near 
together and adjacent to the road on the Wirrealpa side of 
the '*Big Hill.” I very much regretted that no opportunity 
present^ itself for making a more detailed examination of 
this very interesting igneous field. 

As the ''Big Hill” is approached from the eastern side, 
thick limestones appear on the eastern side of the road : dip 
E. 20® N. at 15®. A sandstone occurs in the creek, Vith a 
dip W. 20® S. at 66®. It is, apparently, included in the 
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thick limestones, or, possibly, is nipped in by a tault , tlie 
beds seem to bifurcate about the spot. The limestone ex- 
posed on the ©astern side of the road has the a})pearauco of 
a shallow synclino. The great mass ot limestone that lonns 
til© main part of the ^‘Big HilT' comes up fiom the Eren- 
gunda Creek (see under Section VIIL). In its purest por 
tions it forms a white and grey marble (dip N. 30^^ E. 
at 30°), with remains of Arcliacocyathinae. The best tossili- 
ferous horizon is in the upper beds, near the public road, 

[The observations at this point join on to those given in 
the traverse from Blinman to the '^Big Tlill/^ in Section 
VIII.] 

XVI. Visit to the Grindstone Range, Balcoracana 
Creek, and the Wilkawillina Gorge. 

This trip was in a southerly and south-westerly direction 
from Wirrealpa Station. Going in a south-westerly di reel ion, 
th»e track was over flaggy sandstones. At 1 mile distant, 
in small creek, soft sandy flags were exposed, showing false 
bedding: dip W. at 25°. At 3 miles out, descending to a 
valley (three-quarters of a mile in width), the exposures 
were still sandy flags, much false bedded, dip E. 20° H. 
at 35°. In a dry creek, near the centre of the valley, 
sandstone and flags have a dip E. 20° N at 35°. After 
crossing the valley and ascending a small rise, I passed over 
into the Balcoracana Creek. This creek, which is the most 
important waterway in the neighbourhood, takes its rise in 
Tlie Bunkers, which are a continuation of the Nildottie 
Ranges that occur on the southern side of Patawaria. There 
was a strong flow of water in the creek at the time of passing. 

On the southern side of the Balcoracana Creek is situated 
the Grindstone Range, or the 'Xittle Bunkers,'* These form 
an isolated range of hills, about 3 miles from Wirrealpa, and 
are intersected, at one end, by the Balcoracana Creek. They 
consist of purple sandstones and shales, the latior, wasting 
more rapidly than the former, produce an ouilino of peaks 
and depi'essions, from which feature they have re<’<uved the 
name of * 'bunkers," on account of their reBomblanco to the 
main range of The Bunkers, on their western side The 
“white clifl/’ or the “grindstone cliff," in the range, is 
formed of a sharp fine-grained sandstone, which is used Iwally 
for making grindstones, from which the range has received 
its secondary name: strike S. 20° W,, dip easterly at 63°. 

Went up stream, in the Balcoracana Creek, to tlic junction 
of small creek which comes in from the north-east. The 
main creek channel, almost immediately, going up stream 
turns due west and makes a gorge that penetrates the high 
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laiige (The Bunkers), which has a south-south-easterly direc- 
tion from the ‘^Big Hilh^ of Erengunda Creek to the locality 
under examination. 

[laving reached the base of the high range, the eastern 
side of the range was found to form a dip slope of the 
Arehaeocyaihinae limestones, from top to bottom, bub the 
fossils are not very well preserved. The dip of the beds, at 
(he bottom of the lange, roads E. at 48*^. The limestone 
beds have a rolling curviture along the strike which, at times, 
causes angles in the outcrops, with slightly varying directions 
of dip. T was informed by Mr. Napier that the range has 
a steep slope on its western side and is followed by a high 
range of hard quartzite rock, similar to that which accom- 
panies the Arcliaeocyathinae beds at Wirrealpa Hill, at the 
‘‘Big Hill/^ on the Erengunda Creek, and elsewhere. These 
quartzites, with their interbedded shales, form the true 
“Bunkers.’^ 

Tn a small creek, on the eastern side of the range, there 
is a thin bed of laminated limestone that is extremely con- 
torted, making acute v-shaped folds, with a dip S.W. at 45°. 
This bed is similar to the perpendicular and contorted thin 
limestone met with, in about the same stratigraphical posi- 
tion, at the old Wirrealpa station. A quartzite overlies the 
liincslone (as it does at the old station), then follow rotten 
purple slates, extending over a distance of half a mile, between 
tbo base of the range and the Balcoracana Creek. 

At the southern side of the Balcoracana Cieek, facing 
iho main range, is a high hill showing a scarp face to the 
valley. The beds, seen in section, consist of thick, soft, and 
red-coloured sandstones, interbedded with purple and other 
coloured, thiii-bcdded, argillaceous beds, which cross the creek 
near the east and west bend of the stream. 

Resting on the dip-slope of the last-named red sandstones 
and shales is the bed corresponding to the Five-mile Ridge 
limestone, which, at a distance of a few yards, is followed 
by tho oolitic and Ohohlln limestone (see Section). At the 
immediate junction of tho north-easterly tributary (mentioned 
above) with the main creek, a fine and complete section of 
these limestones occurs in the creeks, with a dip E. 10° N. 
at 45°, Tho fossiliforous limestone is sometimes flaggy and 
nodular in structure. The bod is rich in Oholella and other 
Braoliiopods (in some cases the interior of the shells is fi,Ued 
with rhombohedral crystals of calcito), Pteropods, and 
abundant fragments of Trilobitos, but none were seen suffi- 
ciently complete to permit of further determination. The 
fossiliferous zone, so far as a few minutes’ examination could 
determine, was limited to a few inches in thickness. 
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Ov-erlying the above-mentioned limestones is a thick 
series of soft, thick-bedded, red sandstones, interbedded 'with 
sandy shales, usually red coloured, with dip E* 10° S. at 48°. 
These beds are intersected by small creeks, which have carved 
out fair-sized hills on the western side of the main creek. 

In superior position to the last-named red sandstone is a 
limestone, 5 ft. wide, laminated and contorted and inter- 
bedded with purple shales, having a dip E. 20° N. at 65°. 
Then follow, in ascending order, purple and greenish shales 
with thin bands of limestone, then a series of small ridges 
showing scarp faces to the north-west, consisting of red sand- 
stones and flags. A high ridge follows before reaching a 
valley which separates the latter from the Grindstone Range, 
or Little Bunkers, as described above. 

The north-eastern angle of the Grindstone Range was 
then followed, where the range passes down to soft and decom- 
posing sandy flags and shales, which cross the Balcoracana 
Creek on that side: dip E. 20° N, at 50°, changing to a 
dip E. 

WILKAWILLINA GOEGE. 

This gorge occurs in the Mount Billy Creek (or Ten- 
mile Creek), situated about 6 miles to the southward of the 
Grindstone Range. A remarkable exposure of the Archaeo- 
oyathinae limestone occurs at this spot. The limestone is 
associated with a great range of hills that are about 600 ft. 
in height: strike N.W. (dip S.E. at 16°). The fossiliferous 
limestone forms the bed of the creek for ’about a quarter of 
a mile in length. Near its upper part the rock is almost 
one mass of Archaeocyathinae. The matrix, as a whole, is 
a white crypto-crystalline marble which, throughout the 
greater thickness of the limestone, only occasionally shows 
the presence of the fossils ; the latter, most likely, having 
been largely destroyed in the alteration of the rock texture, 
but near the top the fossils are better preserved. The most 
striking feature of this outcrop is that the grain of the stone 
permits its ready fracture, in such a way that tlie fossil ''cups'' 
can be broken out from the matrix so as to show the external 
form of the organism. This is the only instance that has 
come under nay observation in which this can bo done. The 
matrix in which the Archaeocyathinae arc usually included 
is of an amorpho-us and refractory character, and is of the 
same nature within the fossils as in the surrounding matrix, 
so that the rock fractures uninfluenced by the presence of the 
organic remains. The only approximate condition for obtaining 
the objects^ free from the matrix, naturally, in the normal 
limestone, is where the organism has undergone silicification, 
by which the fossil is produced in relief on the weathered 
surface, as in the case of the Ajax specimens. 
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The fossiliferous limestone in the Wilkawillina Gorge is 
overlain by purple shales, and underlain by strong beds of 
purple sandstone, divided by thinner beds or partings of the 
same kind. 

XVII. Lithologic Features. 

The country dealt with in this paper supplies the most 
extensive series of the Upper Cambrian beds that has come 
under my observation. The lithology of the beds agrees very 
closely with the occurrence of beds of the same age in other 
parts of South Australia, and include quartzites, sandstones, 
shales (or slates), limestones, and intrusive igneous rocks. 

Tlie Quartzites are of two kinds, (a) A. light-coloured, 
very fine-grained, and siliceous rock that possesses great 
resistance to weathering, and forms pointed and serrated 
outcrops that make prominent features in the landscape. A 
rock of this kind usually underlies the Archaeocyathinae lime- 
stones. (b) The other variety is of a dull-red or purple 
colour, and is usually divided up into layers of a few inches, 
or a foot or two, in thickness, separated from each other by 
indurated shales or finely-laminatod bands of quartzite. The 
term flaggy*’ has been used in the present paper to describe 
features of this kind. 

Safidstones occur of various colours, mostly red. These 
are especially characteristic of the eastern side of the ranges. 
They are, usually, more or less argillaceous in composition, 
finely-laminated, and cross-bedded, generally soft, and some- 
times friable. They have been utilized, to some extent, as 
flags; but are, generally, too soft for such a purpose. 

Shales (or (?) Slates ), — These form the predominant 
element in the sedimentary rocks of the district. In some 
instances they may have developed an incipient cleavage and 
could be called slates ; but, in a general way, they are readily 
fissile, splitting on the ‘bedding planes, and from intimate 
jointing break up into cuboidal fragments. As it is not always 
an easy matter to draw a line of distinction between slates 
and shales in the field, the term '‘shale” has been adopted, 
uniformly, for this class of rock throughout the paper. They 
sometimes possess a greenish or drab colour, but they are pre- 
ponderantly of a purplish tint and are, collectively, classed 
as “purple shales.” Like the quartzites and sandstones, they 
are often divided up into definite layers of a few inches 
thick and have the features of “flags.” Occasionally they 
make prominent heights, but more commonly they weather 
rapidly and make low ground. 

The Limestones are both numerous and of varied types. 
Magnesia enters largely into the composition of many of 
them. Some are true dolomites, wliile many others have a 
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marked dolomitic cliaracier. As it is often iinpobsible, in 
the field, to distinguish a true dolomite from some dolomitio 
limestones, it was considered better to describe this class of 
rock, as a whole, as dolomitic limestones. Thei*e are bluish 
limestones, exactly similar in appearance, to the Carboniferous 
limestones of Europe; biliceous limcsioiies, and arenaceous 
limestones. Many of the thinner limestones have an oolitie 
structure, and it sometimes happens that tlie oolitic grains 
and rounded sand grains occur together in a rock in about 
equal quantities. In one instance (in Wilkawillina Gap) an 
oolitic limestone, at one particular zone, liad become altered 
to an oolitic flint. The ArcJmeoci/athime limestones form a 
group by themselves. They are, usually, relatively pure, but 
in places show siliceous and earthy veins and pat dies, which 
weather into relief. The same happens when the included 
fossils have undergone some measure of silicification, when they 
make most interesting and showy faces on the weathered sur- 
face of the rock. Occasionally the limestone partakoH of the 
nature of a marble, either dark coloured or noai‘ly wliite. A 
change of texture, of this kind, is generally destructive of the 
organic remains, which become altered and indistinguish- 
able from the ciyptocrystalline matiix. Tlio Arcliaeooya- 
thinae outcrops in the district appear to be limited to two 
distant localities, the one on the western side of Blininan and 
the other on the eastern. In the western outcrops the beds 
form the foot hills of the Flinders Banges, facing the western 
plains, where they extend both north and south of the Para- 
chilna Gorge. In the eastern areas of outcrop they are more 
irregularly placed. They follow, to some extent, The Bunkers, 
running in a south-eastern direction, where outcrops wore 
visited at the ''Big Hill,*' at the head of the Balcoracana 
Creek, and in the Wilkawillina Gorge, measuring from point 
to point a distance of 16 miles. There is, apparently, another 
line of strike that passes in a nortli-oaaterly direction, 
diverging from the '*Big Hill/’ passing by the old Wirrealpa 
station ; a small faulted patch 0 (‘curs near Moxmt Lyall ; 
and then, following in the same direction (after a distance of 
about 20 miles), there is another important outcrop of the 
limestone in the Mount Chambers Creek. 

The^ Igneom Bocks are restricted, so far as the present 
observations are concerned, to two localities; one of these is 
in the neighbourhood of Blinman (especially developed on the 
western side of the township), and the other occurs on the 
eastern side of the Hill,’* nearer to Wirrealpa. The 

occurrence of intrusive pipes, of a circular outline, are inter- 
esting features as indicating ancient volcanic vents that have 
been cut back by denudation. Petrographically, the rocks 
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belong, mostly, to the diabase types (see Benson, '^Basic 
Bocks of Blinman,'' Roy. Soc. S Austr., xxxiii., 1909). The 
amount of alteration induced in the adjacent rocks by con- 
tact inetamorphism varies considerably with the different 
dykes. In some cases, little or no alteration can be detected, 
while in others some quartz and allied minerals ap]3ear to 
owe their development to contact with the dyke. Siderite, 
hematite, limonite, and copper ores are frequently found in 
dolomitic limestones near the junction of these beds with an 
igneous dyke. It is an interesting fact that on the south- 
eastern spui*s of Mount Remarkable a small field of igneous 
dykes occur, having similar petrographical features to those 
found near Blinman, and which intrude rocks of a similar 
geologic age (see Tliiele, Roy Soc. S. Austr., xl., 1916, 
p. 580). 

The association of igneous dykes, dolomitic limestones, 
and copper ores is a characteristic feature of the Blinman 
mining field. Br. Lander^s mine, which I visited, situated 
near to Blinman, about a quarter of a mile to the southward 
of the old Blinman to Parachilna road, is typical of most 
of these mines. The ore occurs in bunches, immediately 
below an igneous dyke, which is intnisive at a low angle. 
The carbonates and oxides of copper, siderite, and hematite, 
together with some quartz, are distributed through a metalli- 
ferous zone, mixed with vein stuff, up to 9 ft. in diameter. 
Below the ore zone is a broken-down shale, containing a little 
ore, and this latter rests on dolomitic limestone. 

The Scemc As'pecU of tlio Flinders Ranges are often 
very striking, and certainly unique in South Australian 
scenery. Under arid conditions, the weathering agencies have 
sculptured the country into sharp and rugged outlines, pro- 
ducing bare hills and mural cliffs. The prevailing red colour 
of the rocks aj^o gives an unusual tone to the landscapes and 
lends itself to uncommon colour effects. When standing on 
some vantage point, commanding a view of the surrounding 
hills, especially with the slanting rays of the setting sun 
thrown upon the scene, the picture is full of a weird beauty. 
The bare scaips of the ranges look like enclosing walls, the 
red rocks possess a higher colour by reflecting the lurid sun- 
set, and the glow on the rising mists of the valleys all combine 
to give the appearance of a vast furnace or the floor of a 
smoking volcano. 

XVTTI. Tectonic Phenomena. 

The main geological stnictures of the region under 
description are relatively simple. The great fault-scarp, 
facing west, by which the Flinders Ranges are suddenly cut 
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off in that direction and are replaced by the fiat 
and sandy shores of Lake Torrens, makes a very 
sharp boundary line, both topographically and 
geologically. 

At the entrance to the gorge the Archaeo- 
oyathiiiae limestones are at a lower level and 
considerably lower angle of dip than the great 
scarp quartzite on whxcli they rest. This strati- 
graphical discordance may possibly represent 
an angular unconformity in the geological suc- 
cession, separating two series of beds that are 
of different ages. Its evidence in this direction 
is rendered doubtful, however, in that the 
displacement (if such exists) occurs on the 
nearly vertical face of the escarpment which 
forms the eastern wall of the great South Aus- 
tralian rift valley. This line of major faulting 
is accompanied by many secondary fractures and 
block faulting, the respective * 'blocks^ ^ settling 
down at vanous angles. Tt was a matter of 
regret that the necessary time could not be 
spared for making such detailed observations as 
might have settled this interesting question. 

The tectonics of tho ranges are fundament- 
ally based on periclinic and cyclocHnic fold- 
ings, together with much lateral movement. The 
long curves of the folds can be noted from the 
train, going north, from Mernmerna Station 
(fig. 3). At the latter position, the western 
scarps of the Elder Range make a bold feature; 
and a little further north, the western wall of 
the Wilpena Pound Range is equally impressive. 
A rough sketch of these mountains in section is 
given here. * 

Blinman occupies ttie centre of a great 
earth movement of elevation. Tho tangential 
forcee have acted from all sides, almost equally, 
with the effect that the whole district, from 
Parachilna Gorge to Wirrealpa Old Sta- 
tion, in a diameter of 20 miles, has been 
raised in the form of a vast dome. The upper 
beds form the outer rims of the dome, and the 
(^ntre, much reduced by denudation, exposes 
the lower members of the series. According to 
ofiScial figures, Blinman has a height of 
2,020 ft. above sea level. Parachilna railway 
station, on the plain, is 465 ft. above the sea 
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level, and the great escarpment at the Parachilna Gorge is 
probably 1,000 ft. higher than the railway. 

The quaquaversal dip of the beds around the apical 
portion of the dome is fairly consistent as to direction, but 
varies much in the angle of dip. The Archaeocyathinae lime- 
stones represent the highest exposed horizon on the western 
side, the beds in superior position having been thrown down 
by the great north and south fault, and have become obscured 
by recent alluvia and blown sand. From the gorge on the 
west to Blinman, a distance of about 10 miles, the prevailing 
dip is westerly. From Blinman to the Archaeocyathinae beds 
at the old Wirrealpa station, on the east, at a similar distance 
of about 10 miles, the prevailing dip is easterly. At about 
the same distance to the northward of Blinman is Patawarta 
Hill, which probably represents the thick quartzites that 
underlie the Archaeocyathinae limestones at the Parachilna 
Gorge, and, if so, those fossiliferous limestones might be 
expected to occur on its northern slopes. 

A 10-mile section of rocks that lie in one direction, at a 
fairly high angle of dip, would make a very thick series, and 
suggests the possibility of faulting along the strike that might 
cause a repetition oT the beds and give a fictitious appearance 
as to their thickness. Minor faults were recognized in several 
places, but nothing came under my observation that looked 
like a repetition of the beds on a large scale, although in a 
single traverse such an occurrence might easily he overlooked. 

One of the features of the district is the great amount of 
crush-rock that is developed, at intervals, over scores of square 
miles. This class of rock takes all the forms usually developed 
under such conditions, mz., crush-breccia, crush-conglomerate, 
over-riding, and sometimes telescoping, when the shales and 
dolomites interpenetrate one another. Some of the purple 
shales are, in places, crushed into a confused mass in which 
signs of bedding can only be recognized in disconnected frag- 
ments. These features are, perhaps, in greatest evidence 
where the igneous rocks are in close proximity. The only 
locality where I have noticed autoclastic phenomena in any 
degree comparable to this is along the fianks of the great horst 
that forms Mount Rematkable (see Howchiii, '^Geology of 
Mount Bemarkable,^^ Roy. Soc. S. Austr., xl., 1916, p. 545) 
Tn the latter case the crush-rock has been caused by vortical 
faulting on a large scale; in the northern Flinders Ranges, 
lateral faulting, by a sliding horizontal motion, has been of 
common occurrence, and would, probably, be more potential 
in causing ^^crush'^ than vertical movements. 

The beds above the horizon of the Archaeocyathinae lime- 
stone, which outcrop near the Wirrealpa Station and in the 
upper part of the Balcoracana Creek, are the highest members 
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of the Upper Cambrian Division that liave been hitherto 
recorded in So-uth Australia. With tho exception of a thin 
bed of laminated and contorted limestone that occurs a little 
higher in the series than the Archaeocyathiuae horizon, these 
top beds are not much disturbed. They cousist, mostly, of 
softish and highly-coloured sandstones and shales witii ono 
highly fossiliferous horizon (the Oholtlhi liinestoiK*), which is 
of no great thickness. 

As to the physical conditions under whi{‘h the beds wore 
laid down, the evidence seems to point to shallow water, if ixot 
dry land conditions, at some horizons. Some of the limestones 
have a nodular, or subglobular, kind of structure, which is 
seen on the weathered surface, and when split by the hammer 
break up into more or less rounded fragments, whicli have a 
close likeness to the surface concretionary travertines that fonn 
in calcareous soils under an arid climate. A specimen ])icked up 
near the old Wirrealpa station showed what had been, in the 
first instance, projecting cups of Arohaeocyathiiiao, and then 
were contemporaneously surrounded by cone r(*'tion ary limestone, 
such as might have been formed following on tho elevation of 
a reef of these organisms above the level of the sea. Tho 
very co-mmon occurrence of oolitic limestones, and oolitic sand- 
stones in which the oolitic grains and rounded sand grains are 
mixed up together (very much as they occur in presoni-day 
deposits laid down in a shallow lake, near “Robe, wineb is 
alternately wet and dry) (see Howchin’s '' Geology of South 
Australia, '' p. 176, figs. 152-154). Still further, the red and 
friable sandstones, much cross-bedded, near the top of the 
series have features that favour the idea of a terrestrial origin. 


DESCRIPTION OP PLATE TV. 

Pig. 1. Geological sketch-section of outcropK from the mouth 
of the Parachilua Gorge to the vicinity of Blimmin. 

Pig. 2. Geological sketch-section from Blinman to the 
northern side of the Erengnnda Ciroek. 

Pig. 3. Geological sket<‘h-s<‘ction from The Burikors to tlw^ 
Eastern Plains. 

Notb. — The Geological Rections, as descrilnd til>ov(% are inndo 
as detailed as the nabur© of the outcrops permitted. Tho rapi<l 
changes, in succession, of quartzites, shales, and limestnties, within 
short distanpos, render it imjiossible to uoto such occurnmeoH, in 
detail, within tho limits of tho scale adopted, Th(‘ dip of tho 
beds, also, varies greatly, in places, within short distiniccs. It 
must therefore be taken for granted that tho sections are, to a 
large extent, generalized rather than exact. A further djificulty 
arose from the quaqnavcx'sal curves in tho clij), so that in some 
pai'ts of the section the lino follows a true direction of di(), while, 
p others, it approximates to tho lino of strike, in wliich case 
important beds, situated on ono,^ or other, of the sides of the 
section, and running parallel with it, could not be shown in section. 
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TWO NEW SPECIES OF LYCOSA FROM SOUTH AUSTRALIA. 

By E. H. I^ULLEINE, M.B., CM. 

[Eead Novomber 10, 1921.] 

Plate V. 

Up to the present seventy species of Lycosa have been 
described as Australian. This is probably only a fraction ot 
the whole of this immense genus existing on our continent. 
Owing to the great powers of locomotion of the young Lycosa 
it is not safe to view every Australian species as endemic 
without further investigation. Some eremeian species also 
show variations in colour of almost specific value; but con- 
necting variations can be found which even invalidate their 
varietal value. The two species described are certainly new, 
and the types are preserved in formalin in the collection of 
the South Australian Museum. 

I have found that the species of Lycom described by 
H. E. Hogg (P.Z.S. Lond., 1905, vol. ii., p. 569), and pre- 
served in the South Australian Museum collection, are, from 
long immersion in alcohol, in poor condition for identification. 

Lycosa skeeti, n. sp. 

$ , Oephalo-thorax light brown, clothed with silvery- 
grey hair; a darker brown median streak with four similar 
streaks on each side. 

Mandibles concolorous, clothed with long silvery hair. 
Lip maxillae and sternum dark brown. 

Abdomen light brown above, dark brownish-black below, 
spinnerets of the same colour, lighter in shade. 

Legs and palpi the same colour as the thorax. Tliey are 
clothed with fine silvery hairs interspersed with strong black 
spines. 

The eye area is prominent, and the arrangement of the 
eyes, which are black and shining, is of the ordinary Lycom 
type. In the eye area and on the clypeus axe strong, erect, 
yellowish-brown hairs. 

The markings of tlie dorsum of the abdomen arc as 
follow: — Posteriorly, two nearly straight black parallel lines 
meeting at their ends; anteriorly to this, three parallel sinuate 
lines; in front, two lateral black, forked lines, not meeting 
medially. 
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Epigyne small, shining brown of simple form, viz,, two 
depressions with a median ridge. 

Total length, 65 mm.; thorax abd., 26 mm. 

This striking species of Lycosa was sent from Wilson, 
Flinders Eange. 

Type in South Australian Museum. Male unknown. 

Named after Mr. H. C. Skcci, of Melbotirne, an 
enthusiastic collector for other naturalists. 

Lycosa pebini-lata, n. sp. 

Cephalo-thorax broad, compressed, nearly circular in 
outline; warm reddish-brown, covered with fine white 
adpressed hairs. 

Median brown lines extending on to eye area in front, 
uniting behind and then spreading into a broad fork with 
radiating brown lines and spots on either side, running into 
a brown splashed area on the margins of the thorax. 

Maxillae dark shining brown with thick iomentum of fme 
white hairs interspersed with darker brown ones. 

Lip and maxillae reddish-brown, sternum and coxae 
darker with fine clothing of black hairs. 

Abdomen above) dirty white with four discrete broad 
greyish-black bands interspersed with small spots and a similar 
densely-spotted area at sides of abdomen. 

Below, yellowish-white with a broad central black band 
narrowing towards spinnerets, which are likewise black. 

The whole abdomen is clothed with a fine white 
tomentum. 

The eye area, of usual shape, appears white from tho 
thickness of the tomentum. 

Legs dark brown, under-surf aoe of tibiae densely clothed 
with white hairs, showing marked contrast with the remain- 
ing joints. 

Total length, 73 mm. ; thorax abd., 27 mm. 

This robust Lycosa was found at Whyte-Yarcowie, South 
Australia. 

Type in South Australian Museum, Male unknown. 


DESCRIPTION OF PX/ATE V. 

Jvcosa skccii, n, sp. 

Nut. siase, 

Lycosa perinflata, n. sp. 
Nat. size. 
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The parasites of Australian birds. 

By J. Burton Cleland, M.D. 

[Read May 11, 1922.] 

Apart from the interest centred in themselves zoologically 
as species and genera of animals, the parasites of birds may 
claim special attention from ornithologists on several grounds 
connected with their hosts. It is with the bird aspect that 
this contribution deals. 

The ecto- and endo-parasites of birds may affect their 
health. In a state of Nature we have little evidence of this 
as far as our native species are concerned. Attention may be 
called, however, to the helminth ova found in tumours in 
the intestine of a black duck. 

In certain cases, ornithologists may perhaps gain con- 
siderable help from a study of bird parasites in establishing 
generic affinities in otherwise doubtful cases With some 
exceptions, and excluding occasional accidental infections of 
birds ‘of other genera, both such external parasites as 
mallophaga and such internal ones as the helminths are 
probably remarkably specific as regards their hosts : that is, 
are confined to one species of bird only or to a few closely- 
allied species. In a broader sense, this may also apply to 
genera. The reason for this specification is clear. The 
ancestors of the parasites undoubtedly began their parasitic 
career as accidental infestations, individuals gaining access 
to their hosts in, some way, being able to resist the efforts 
of these hosts to dislodge them, and being capable of nourish- 
ing and reproducing themselves in their new environment. 
In the course of time they became structurally more and more 
modified to fit themselves for the parasitic life. Modifica- 
tions suitable for one host might be unsuitable for others. 
Passage would more easily be achieved from one host to 
another of the same species. During the period in which 
the parasites were undergoing these marked evolutionary 
changes, their hosts would also be doing the same. Some- 
times the parasites would change structurally more quickly 
or more markedly than their hosts, and then we would have 
perhaps two or more closely-allied species of parasite in one 
specific host or in two or in several closely-related hosts In 
other cases the parasites might remain more or less 
stationary, whilst considerable structural changes might occur 
in several directions in the descendants of the original host. 
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We then might have identical or closoly-alliod parasites, in 
two or more related species or in closely connected genera. 
A generic or even family relationship might thus bo shown, 
and it is possible that a disputed point might be settled in 
this way. Thus, supposing a genus X appears to bo related 
either to the genus Y or to the genus 2, if X and Y have 
closely related parasites and those of 55 are distantly 
connected, then support is found for the relationship with 
Y rather than 25, 

L, Harrison (Parasit., viia., 1916, pp. 88-100), m an 
article on '‘Mallophaga from and their signiticance, 

with a note on the Genus JiallicolaJ^ deals in an interesting 
way with the value of these ecto-parasites as showing probable 
affinities amongst their hosts. 

The following extract from Nature (No. 2330, vol. 03, 
June 25, 1914, p. 439) shows another interesting phase of 
this subject: — '‘From a paper by Mr. II. Victor Jones in 
the February number of the Zoologist on certain parasites 
of birds, we learn that while rooks and the diurnal birds-of- 
prey — probably owing to the strength of their gastric juices — 
are practically free from intestinal infestations of this kind, 
curlews show, on the average, no fewer than 49*5 per head. 
As there seems to be a connection in many species between 
the numbers of external and internal parasites, it is 
suggested that some of the former may serve as hosts for 
the latter during the earlier stages of their development.*’ 

There is clearly very much work still to be done in the 
parasitology of Australian birds, I have now collected a 
considerable number of mallophaga and worms which await 
d^cription when our few investigators in these subje<diS have 
time to consider them. Cestodes have already been described 
from 44 species of our birds. I record their occurrence in 
59 species, of which 50 are new hosts. Gestoclon, it will be 
seen from the attached list, are rare in our wild parrots, 
have not yet bean met with in our cuckoos, arc <*onimon in 
the honey-eatei*s, and occur in Bevei''al of the Ptilonorbyn 
chidae, as woll as in other genera. I have not found any in 
the Acanthizas (9 species and 30 individuals) or in 
(4 species and 15 individuals). Hero it may be mentioned 
that, once holmiutli parasites are '‘droppecr by a host- 
species or host -genus, ^ with rare ex<H*piions it- is very 
unlikely that such species or genus will over again bwome 
infested by such parasites. In other words, these parasites 
are usually so highly specialized that they can only 
exceptionally adapt themselves to hosts of a quite different 
kind, and new true paras:\tes derived from semi-parasites only 
very rarely arise. 
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The following summarises the r-esults of previous records 
and my findings in birds •examined: — 

Costodcs recorded pi'evioiisly in 45 species. Found l)y mo in 
59, ot which 50 aro new hosts. 

Adult nomatodos recoi’ded previously in 21 species. Found 
by me in 22, of which 15 aro new hosts. ^ 

Microfilariae recorded previously in 84 species. ^ 
Acanthoccphala recorded previously in 21 species. Found 
by me in 10, of which 6 are new hosts. 

Trematodes recorded previously in 38 species. Found by nio 
in 1. 

Fleas recorded previously in 1 species. Found by mo in 2, 
of which 1 IS a new host. 

Hippobqscidao recorded previously in 3 species. Found by 
me ill 1, which is a new host. 

Mallophaga recorded previously in 64 species. Found hy nie 
. in 65, of which 54 are^ new hosts. 

Ticks recorded prexdously in 1 species. Found by me in 4, 
of which 3 are now hosts. 

Mites recorded previously in 18 species. Found by me in 22, 
of which 21 are new hosts. 

Haeinosporidia recorded previously in 47 species. 
Haemoilagellates recorded previously in 12 species. 

In 302 individuals, comprising 132 species, no entozoa 
were detected. Though it is probable that, in some of th-ese, 
parasites were overlooked (and in some of the species they 
have been previously recorded), the number of infested birds 
thus missed is probably small. No ectozoa were detected on 
61 individuals belonging to 46 species. 

The numbers following the names of the birds are those 
of the check-list published in the Emu, vol. xii., 1912-3. 

Pt. I. — Recorded Parasites of Australian Birds. 

I. Cestodes.'*^ 

Order OASITARIT FORMES. 

Droniaius uovae-hollaudiae (No. 1). — Bavaiuoa australis, Krahhe; 
Cotugnia collini, Fuhr. 

Oasuarius australis (No. 4.)— Ocstodes in intestine, N.Q., Mac- 
(jHlivmy (Emu, xvii., 1917, p. 80). 

Order CO LCJMBl FORMES, 
fjeucosarcia picata (No. 40). — Bavaineia sp., Jnutn, 

Order POBTCIPEBIFORMES. 

Podiceps gularis (No. 57).— Taenia novae-hollandiae, Krefff; 
Taenia paradoxa, Krefft. 

(1) Unless a full referonco is given, the references to the various 
records will be found in a paper by Br. T. Harvey Johnston on 
Intonal Parasites recorded from Australian Birds*’ (Emu vol, 
xn., 1912, p, 105), which forms the basis for this Uist. 
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Order PROCELLABllFORMES. 

Diomedea exulans (No. 94). — ^Tetrabofhrius sj[)., Jtisfn* 

Diomedea melanophrys (No. 96). — ^Tetrabothnufl sp., Jnsfn. 

Order OHARA DRIIFOlllMES. 

Lobivanellus lobatus (No, 128). — Gyrocoolia sp., Jnstn, (Anti, Trop. 

Med. and Paras., viii., 1914, p. 108). 

Zonifer pactoralis (No. 130).— Cboanotaoiua aoinferao, Jufttit, 
Himantopus leucocephalns (No. 142).— Gryoooelia aut^tniliensis, 
Jnstn, (Taenia ooronata, Krefft); Acoleus hwlloyi, Jnstn, 
(Taenia rugosa, Kiefft); Oavainoa himauiopodis, Jnstn.; 
Hymenolepis sp., Jnsin. ^ . 

Gallinago australis (No. 166). — Aploparabsis australis, Jnstn, 
Oedicnemus gmllanus (No. 171). — Angularia australis, Mapla^hme 
(Ann. Trop. Med. and Parasit., xv., No. 4, 1921). 

Order ARDEIF0RMR8. 

Piatalea regia (No. 178). — Oylorcbida omalancristrota, HVdf. 
Platibis flavipes (No. 179). — •Hymenolepis ibidis, Jnstn. 
Xenorhynchus asiaticus (No. loO). — Olelandia jiarva, Jnstn. 
Herodias syrmatophorus (timoneniis) (No. 184). — Anonioiaeiua 
asymmetrioa, Bancroftiella glandularis, Fuhrm. 

Notophoyx novae-bollandiae (No. 185). — Sancroftiolla glandulniis, 
Fuhrm. 

Nyoticorax oaledonicus (No. 191).— Bancroftiella ardoae, Jn.stn.; 
Hymenolepis sp., Jn$tn. 

Order AN8BRTP0RMES. 

Anseranas melanoleuca (No. 199). — Hymenolepis mega lops, Ntfzsrh ; 
Hymenolepis terraereginae, 

Dendrocygna arcuata (No. 204). — Diploposthe laeviis, Jlil.; Biorelus 
flavescens (Krefft )i Maplestonc (Ann. Trop. Med. and Parasit., 
XV., No. 4, 1921, p. 403). 

Anas supcrciliosa (No. 208). — Hymenolepis mcgalops, Kiizsch 
(Taenia cylindxica, Krefft); H. collaris, Batsch. (Taenia bairdii, 
Krefft j; Hymenolepis sp., Jnstn.; Biorebis ilayoHmm, 
(Krefft); Fimbriaria faseiolaris, PaU. (Taenia podifonnis, 
(Krefft); Diplopostbe laovis, BJ. 

Nettium castaneum (No. 209). — Biorebis flavoseens (Krefft); 
Biplopostbe laevis, BL ; Hymonolopis oollaris, Bnt. ; Hymeno- 
lepis megalops, Nitzsch (Taenia cyjmdrica, Krefft); fcMtnbriaria 
fasoiolai"is. ralL 

Smtxila rhyncliotis (No. 213). — ^Biorebis flnveseons (Krefft), 
Nyroca australis (No. 216). — Diplopostbe laevis, Block (Taoiiia 
tulierculata, Ktefft); Biorebis flaveswns (Krefft), 

Bimura lobata (No. 218). — Ttionia nioschafca, KreffL 

Order PELEOANIFOBMKH. 

Taebypetes (Fregata) aquila (No. 229).— Teirabothrius sp,, Jmln, 
Order ACCIPITTUFORME8. 

Aocipiter torquatus (No. 240).— Anomotaenia aceipitris, Jns/n. 

Order PSITTACIFORMEkS. 

Triobo-glossus swainsoni (No. 274),— Moniowa fcfichoglossi, Linsfow, 
Oaoatua galerita (No. 291). — ^Bavainea cacatuina, Jnstn, 
Platycercus eximius (No. 811),— Bilepis bancrofti, Jnstn, 
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Order CX)RAOIIFOEMES. 

Bacelo gigas (No, 345). — Similuncinus dacelonis, JnsUu 
Order PASSERIFORMES. 

Petroioa goodenovii (No, 394). — Hymenolepis sp., Jnsfn. 
PachyoepEala riifiventris (No. 430). — Sphaeruterina punctata, 
Jnsin, (Proc. Roy. Soo. Q^land, xxvi., 1914, p. 76). 

Maluinis cyaneus (No. 630). — ^Ohoanotaenia tayiori,^ Jnsin. 
Zosterops dorsalis (No. 599). — Zosteropicola clelandi, Jnsin, 
Conopophila albogularis (No. 634). — Bavainea conopopliilae, Jnsin. 
Ptilotis chrysotis (No. 644). — Choanotaenia meliphagidarum, 
Jnsin. 

Ptilotis leucotis (No. 651). — Choanotaeuia melipliagidarum, Jnsin. 
Meliornis novae-hollandiae (No. 668). — Choanotaenia melipliagi- 
darum, Jnsin. 

Meliornia sericea (No. 669). — Ohoanotaonia melipliagidarum, Jnsin. 
Entomyza cyanotis (No, 680). — Bavainea oonopophilae, Jnsin. 
Philemon citreogularis (No. 685). — ^Bavainea conopophilae, Jnsin. 
Sphecotheres maxillaris (No. 714). — Bavainea sphecotheridis, 
Jnsin, (Ann. Trop. Med, and Parasit., viii., 1914, p. 106). 
Chlamydera maculata (No. 722). — Ohoanotaenia chlamydeTao, 

(Kreffih 

Ptiloris alberti No. 730). — Biiiterina clavulus, Linsi. 

Corvus coronoides (No. 732). — ^Bavainea sp., Jnsin. 


2. Nematodes (omitting Microfilariae). (2) 

Order GALLIFORMES. 

Oatheturus lathami (No. 7). — ^Heterakis bancrofti, Jnsin.; Hete- 
rakis catheturinus, Jnsin. 

Order PROCELBARIIFORMES. 

Baption capensis (No. 86). — ^Rictularia shipleyi, Stoss (probably). 

Order ANSERIFORMES. 

Ohlamydochen jubata (No. 203). — Heterakis chenonettae, Jnsin. 

Order PELEOANIFORMES. . 

Phalacrocorax carbo (No. 219), — ^Ascaris sp., Jnsin. 

Pbalacrocorax sulcirostris (No. 220). — Ascaris spic^ligera, Bud. 
Plotus novae-hollandiao (No. 224). — Ascaris spiculigera, Bud. 
(Ascaris sp., Krefft). 

Pelecanus conspicillatus (No. 233).— Ascaris spiculigera, Bud.(?} 

Order AOOIPITRIFORMES. 

Falco lunulatus (No. 258). — Filaria sp., Jnsin. 

Hieracidia berigora (No. 259). — Filaria guttata, Schneider. 

Order STRIGIFORMES. 

Ninox boobook (No. 263). — Filaria sp., Jnsin. 

Ninox ocellata (No. 264). — Filaria sp., Jnsin. 


( 2 ) For references, vide footnote to List of Recorded Cestodes 
Australian birds. 

D 
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Order COBACTIFOKMKI?! 

Sub-OKlor POD\TIOT. 

Podargiis sp. — Nematodes, Bancroft (Proo. Koy. Soc. Q’land, 
1889, p. GO), 

Rulvorder Halcyot^ifh. 

Bacolo leaohi (No. 34C). — (Filaria) diic^donif?, Breinl (Austr. Inst. 
Trop. Mod., Pop. for 1911, p, 42). 

Order PASBEIU FORMidB. 

Flam. Oami^ophagidaii. 

Grancalus molauopb (No. 457). — Filaria sp., Jiistn. 

Fam. MELirHAOiDAR. 

Myzantha garrula (No. 672). — ^Filaria sp., Bancroft, 

Anthocliaera carunculata (No. 675).— Oxyspirura anthoebaorao, 
Jnstn, (Proc. Boy. Soc, Q’land, xxiv., 1912, p. 80) (Ceratospira 
autbochaerae, Jnhir,; Aseaxis sp., Krrffi). 

Annellobia mollivora (No. 677) (recorded as A. lunula fca).* Filaria 
sp., Bancroft, 

Aoanthogenys rufigulaxds (No 679).— Filana sp., Jnsin, 

Philemon citreogulax’is (No. 685). — Filaria sp., thistn. 

Fam. CoaviDAB. 

Corvus australis (No. 734). — Filaria sp., Bancroft, 

Fam. Stkb)x»bbidab. 

Oraoticus destructor (No. 745), — ^Filaria sp., Bancroft, 
Gymnorhina tibicen (No 747). — Filaiia elolandi, Jnstn, 

. 2 a, Microfilariae.^®^ 

Microfilariae have been described, or merely recorded 
from the following species of Australian birds: — 

Order PELECANIFORMF8. 

Phalacrocorax sulcirostris (No, 220); P. molanolouous (No. 223); 
Pktus novae-liollandia© (No. 224). 

Order ACOIPITllTFORMER. 

Accipitor torquatus (No. 240). 

Order PSITTAOIFOEMF^. 

Tnchoglossus s\\ainsoni (No. 274), Bancroft (Prtx*. Roy. Boe. 
Q’land, vi,, 1889 [1890]); GlossopsiLfca pusilla (No. 280). 

Order CORACriFOimEH. 

Podargus strigoides (No. 837) ; Eurysloraus paoifieus (No. 341). 

Order PASBKIKIFORIVIEH. 

Fam. PiTTiUAB. 

Pitta strepitans (No. 877), Breinl (Austr. Inst. Trop. Med., Rep. 
for 1911, p. 43). 

(3) For references, footnote to List of Eeoorded Costodes 
of Australian Birds. 
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Fain . M tisciOAPXD a hi . 

Myiagra pluinboa (No. 444). 

Fam. TlMBTiUDAE. 

PsopJiodes crepitans (No. 476) j Pomaiorhinus temporalis (No. 478) 
(PomatoBtomns frivolns). 

Fam. Turdioae. 

Oreooincla lunulata (No. 488). 

Fam. Artamidae. 

Artamus lencogaster (No. 659); A. sordidns (No. 564) (Artamus 
tenebrosus). 

Fam. Prionopidae. 

Collurioincla barmonica (No. 566), CUland (these Trans., xxxix., 
1915, p. S3). 

Fam. (?) 

Strutbidea cinerea (No. 576); Corcorax melanorbampns (No. 577). 

Fam. BicAEinAE. 

Pardalotus melanocep halos (No. 609), Cleland and Jnstn, (Jour. 
Proc. Roy. Soc. N.S. Wales, xlv., 1911, p. 4J3). 

Fam, MELiPHAGinAE. 

Plectorhyncba lanceolata (No. 621); Myzomela sanguineolenta 
(No. 622); Stigmatops ocularis (No. &9); Ptilotis fusca (No. 
643); Myzantba garrula (No. 672); Anellobia melldvora (lunu- 
lata of Bancrofrs record) (No. 677); Entomyza oyanotis (No. 

); Pbilomon citreogularis (No. 686). 

Pam. Oriolidae. 

Oriolus viridis (No, 712). 

Fam. Bioruridae. 

Ohibia braoteata (No, 716). 

Fam. PTItiONORHXNOIDAB. 

Sericulus cbrysooepbalus (No. 726). 

Fam. OoBViDAB. 

Comis coronoides, Oorvus australis (Nos. 732, 734). 

Fam. Strbpbridae. 

Strepera graoulina (No. 735), Bancroft (Proc. Roy, Soc. Q*land, 
vi., 1889 [1890] ; Oraoticus nigrogularis (No. 741) ; G. destructor 
(No. 746). 

Gymnorbina tibicen (No. 747), — ^Microfilaria gymnorbinao, GUrttih, 
Sweet j and Dodd. 

3. Acanthocephala.^'*'^ 

Order GALLIFORMES. 

Oatbeturus latbami (No, 7).— Bebinorbynebus sp., Jnstn. 

Order CHARABRTIFOIOtES, 

Numenius cyanopus (No. 145). — Eebinorbynebus sp,, Jnstn. 


(4) Poor references, vide footnote to List of Recorded Oestodes 
of Australian Birds. 
n2 
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Order ACCIPITRIFORMES. 

Astur cinereus (No. 236). — Centrorlayiichus asturinus, Jnstn, 
(Proc. Boy. Soc. Q^land, xxx., 1918, p. 216). 

Astur novae-hollandiae (No. 23/). — Centrorhynchus asturinus, 
Jnsin, (loc. oit.), 

Astur approximans (No. 238) (A. fasciatus). — EcliinorTiynclius sp., 
Jnstn, 

Baza suT>crisi;ata (No. 2-54). — C. asturinus, Jnstn. (loc. cit.J. 


Order STRIGIFOItMKS. 

Ninox boobook (No. 263). — ^Eohmorhynchus=Oentrorbynclius sp., 
Jnstn. 

Order OOBACIIFOBIVIES. 

Podao^gus strigoides (No- 337^ — sp., Jnstn. 

Halcyon sanctus (No. 349). — JE. sp., Jnstn. 

Order MENURIFOBMES. 

Menura suj>erba (No. 374). — ^E. menurae, Jnstn. 

Order PASSERIFOBMES. 

Fam. MusciOAPinAE. 

Paclayccpliala gilberti (No. 432). — Echinorliynclius pomatostomi, 
Jnstn. and GUI. (larvae, subcutaneous). 

Fam. TiAtBLnDAE. 

Hylacola pyrrbopygia (No. 474). — E. pomatostomi, Jnstn. and 
Clel. (larvae, subcutaneous). 

Psopkodes crepitans (No. 476). — ^E. sp., Jnstn. 

Pomatorhinus temporalis (No. 478). — E. pomatostomi, as above. 
Pomatorliinus superciliosus (No. 479). — E. pomatostomi, as above. 
Pomatorhinus rubeculus (No. 481). — B. pomatostomi, as above. 

Pam. Turdidab. 

Oreocincla lunulata (No. 488). — ^Ecbdnorhynchus sp., Jnstn. 


Fam, Prionopibae. 

Grallina picata (No. 675). — ^E. sp., Jnstn. 


Fam. Paridae. 

Aphelocephala leucopsis (No. 678). — E. pomatostomi, as above. 


Fam. Certioibae. 

Climacteris melanura (No. 589) (0. wellsi). — E. pomatostomi, as 
above. 


Fam. Mebiphagibae. 

Meliomis novae-hollandiae (No. 668). — E. sp., Jnstn. 


4- Trematodes.^*^ 

Order C0LUMBIF0RME8. 

Leueosarcia picsata (No. 40). — ^Harmostomum pulchellum, 8. J. 
Johnston (N.8. Wales). 


(5) Compiled from S. J. Johnston’s article ‘‘On the Trematodes 
of Australian Birds” in Jour. Proc. Roy. Soc. of N.S. Wales, 1., 
1916, p. 187. 
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Order RALLIFORMES. 

Porphyrio melanonotus (No. 55). — ^Echinostomiiin hilliferum, NicolL 
Order LARIFORMES. 

Sterna cristata (No. 107) (S. bergii). — ^Lyperosomnm megastomum, 
jS, J. Johnston (N.S. Wales); Holostomum musculostim, S. J. 
Johnston (N.S. Wales). 

Larus novae-bollandiae (No. 119). — Austrobilharzia terrigalensis, 
8. J, Johnston (N.S. Wales); Holostomum hillii, 8. J. 
Johnston (N.S. Wales). 

Order CHARABRIIFORMES. 

Lobivanellus lobatus (No. 128). — Haematotrepbus consimilis, 
NicoU; Echinostomum ignavum, NicolL 
Charadrius fulvus (No. 132) (C. dominions). — ^Acantbopaiypbium 
spinnlosum, 8. J. Johnston (N.S. Wales) ; Levinseniella 
bowensis, 8. J. Johnston (Lord Howe Island). 

Himantopus leucocepbalus (No. 142). — Haematotrepbus adelpbus, 
8. J. Johnston (S. Austr.). 

Numenius cyanopus (No. 145). — ^Himastbla barrisoni, 8, J. 
Johnston (Q^land). 

Limosa novae-bollandiae. — Cycloeoelum taxorebis, 8, J. Johnston 
(Lord Howe Island). 

(Edicnemus •grallarius (No. 171) (Burbinus grallarius). — Platy- 
notrema biliosum, NicoU; P. jecoris, NicoU. 

Order GRUIFORMES. 

Antigone australasiana (No. 174). — ^Allopyge antigones, 8. J. 
Johnston; Eksbinostomum australasianum, NicoU. 

Order ARDEIFORMES. 

Ibis molueoa (No. 175). — ^Patagifer acuminatus, 8. J, Johnston 
(Q^land). 

Carnbibis spinicollia (No. 176). — Ecbinostoma acutioauda, NicoU 
(Q^and): 

Platalea regia (No. 178). — Orcbipedum sufilavum, NicoU; Patagifer 
bilobus, Bud. 

Plegadis falcinellus (No. 177). — Patagifer bilobus, Bud. 
Xenorbjrncbus asiaticus (No. 180). — Gbaunoc^balus ferox, Bud. 
Herodrias (Syrmatopborus) timoriensis (No. 184). — ^Pata^fer 
fraternus, 8. J. Johnston (Q’land); Ecbinoparypbium 
oxyurum, 8. J. Johnston (Q’land). 

Notopboyx novae-bollandiae (No. 185) (Ardea novae-bollandiae). — 
Holostomum simplex, 8. J, Johnston; H. repens, Chase (Proc. 
Linn. Soc. N.S. Wales, xlv., 1921, p. 500) (N.S. Wales). 
Nycticorax oaledonicus (No. 191). — dinostomum bornum, NicoU. 

Order ANSERIFORMES. 

Cbenopis atrata (No. 198). — ^Hemistomum intermedium, S. J. 
Johnston; Hyptiasmus magnus, 8. J. Johnston (Viet.); 
Nofcocotylus attenuatus, Bud. 

Anseranas melanoleuca (No, 199) (A. semipalmata). — ^Typhlocoelum 
reticulare, 8. J. Johnston. 

Nettapus pulobellus (No. 200). — ^Notocotylus attenuatus, Bud. 
Anas superciiiosa (No. 208). — Eicbinostomum revolutum, FroeL; 
Notocotylus attenuatus, Bud. 
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Order PELEOANIFORIVIES. 

PlaalacrocorarX melanoleucus (No. 223). — Dolicliosaccus solecarius, 
8. J. Johnston (N.S. Wales) ; Echinochasmtis tennicollis, 8. J. 
Johnston (N.S. Wales). 

Plotus novae-iollandiae (No. 224). — dinostomum aiistralieBse, 
8. J. Johnston (Qland). 

Order ACCIPITBIPORMES. 

Haliaetus leuoogaster (No. 246). — Scapiianoceplialiis australis, 
8. J, Johnston. 

Hieracidea berigora (No. 259). — Opisthorcliis obsequens, Nicoll 
(Q^and). 

H. orientalis (No. 260). — Echmochasmus protbovitellatus, Nicoll 
(Q’land). 

Order STBIOIFORMES. 

Ninox boobook (No. 263). — ^L 3 rperosoinuin barrisoni, S. J. Johnston 
(N.S. Wales) ; Strigea promiscua, NicoU (Q^laud). 

N. maculata (No. 265). — Strigea promiscua, Nicoll {Q^lsind); 
Hemistomum bracbyurum, Nicoll (Q^land); H. triangulare, 
8. J. Johnston (N.S. Wales). 

Order OORACIIFORMES. 

Podargus strigoides (No. 337). — EcMnostomum eloiigatum, Nicoll. 

Baoelo gigas (No. 345). — Hemistomum triangulare, S.^J. Johnston 
(N.S. Wales) J Strigea flosculus, Nicoll. 

Order COCCYGES. 

Centropus pbasianus (No. 373). — ^Ecbinostomum emollitum. Nicoll. 

Order PASSERIFORMES. 

Petrocbelidon ariel (No. 387). — ^Plagiorcbis clelandi, 8. J. Johnston 
(N.S. Wales). 

Microeca fascinans (No, 388). — ^Ecbinoparypbium harveyanum, 
8. J. Johnston (Q*land). 

Antbus australis (No. 687). — ^Plagiorcbis spatulatus, 8. J. Johnston 
(Qland). 

Cbibia bract eata (No, 716). — ^Plagiorcbis (Lepoderma) nisbettii, 
NicoU j' Prostbogonimus vitellatus, Nicoll. 

Strepera arguta (No. 736) (S. versicolor). — LyperosomTim parvum, 
8. J. Johnston (N.S. Wales). 

5. Siphonaptera (Fleas). 

Order SPHENISOIFORMES. 

Eudyjitula minor (No. 62). — ^Parapsyllus australiacus, Hoths. (Nov. 
Zool., xvi., 1909, p. 62) (P. longicornis, Jora. and Noths. 
[nec. EnderL, err. determ.']). 

6 . Diptera. 

Order AC?CIPITRIFOBMES. 

White Hawk. — Omitbootona nigricans, Leach (S. Q^and) Mde 
W. W. Proggatt in “AustrSian Insects”). 

Order STRIGIFORMES. 

Ninox boobook (No. 263). — Ornitbomyia perfuga, Spajer^ on an 
owl, probably this species, near Brisbane (vide Proggatt, Joe. 
cit.). 
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Order MENrRIFORMES. 

Meniu-a superba (No. 374). — ^Larvae of a Muscid fly subcutaneously 
f Gilbert j Emu, xix., 1919, p. 48). 

Order PASSERIFORMES. 

Stipiturus malaokurus (No. 545). — ^Ornithomyia stipituri, Schiner 
(Zool. Voy. Novara, 1850) (vide Proggatt, loc. cit.J, 

Glycipbila fulvifrons (No. 629). — ^Larvae of a Muscid fly sub- 
cutaneously (Gilbert^ loc. cit., p. 49). 

Meliomis novae-noDandiae (No. 668). — ^Larvae of a Muscid fly sub- 
cutaneously (Gilbert^ loc. cit., p. 49). 

Meiioruis sericea (No. 669). — ^Larvae of a Muscid fly subcutaneously 
{Gilbert, loc. cit., p. 48), 

Anthus australis (No. 6S7). — Ely larvae attached to body (Sarvey, 
Emu, xix., 1919, p. 40; Q’land). 

Mr. Froggatt also states liiat Hippoboscid flies occur on our 

fruit-pigeons, sv allows, and fly-catcbers. 

7. Mallophaga.^®^ 

Order CASUARIIFORMES. 

Dromaius novae-bollandiae (No. 1). — Begeeriella asymmetrica 
(Nitzschj (syn. Nirmus setosus, Le Sou'if and BullenJ (Q’land, 
N.S. "Wales, Viet.). 

Order GALLIFORMES. 

Catbeturus latbami (No. 7). — Goniocotes fissus. Bud. (from Tale- 
gallus latbami) ; G. macrocepbalus, Taschenb. (from T. 
latbami) ; Lipeurus iscbnocepbalus, Taechenh, (from T. 
latbami); L. crassus. Bud, 

Synoicus australis (No. 9). — Goniodes elongatus, Piaget (Viet,); 
G. retractus, Le Sou^f (Viet.). 

Excalfactoria australis (No. 10). — ^Lipeurus acuminatus, Piaget; 
Goniodes elongatus. Piaget (syn. G. longus, Le 8ouef); 
Menopon pallipes, Piaget. 

Order CX)LUMBIFORMES. 

Megaloprepia magnifica (No. 2p, — ^Estbiopierum columbae (L.) 
(syn, Xipeurus baculus, Nitzsch, and N. angustus, Bud.) 
(from Caij)oi>baga magnifica). 

IVIacropygia pbasianella (No. 25). — Colpocepbalum albidum, Giebel 
(from Columba pbasianella). 

Pbaps obalooptcra (No. 30). — Goniocotes flavus (Bud.); Estbiop- 
teriim columbae (L.) (Tas.) ; Colpocepbalum albidum, Giebel. 

Leucosarcia pictata (No. 40), — Esthiopterum columbae (L.) (from 
Leucosarca plicata). 


<6) These records are compiled almost entirely from Prof. V. 
L. Kellogg’s article ‘^Mallopbaga” in Wytman’s “Genera 
Insectorum,” 1908, from Johnston and Harrison’s “Census of Aus- 
tralian Mallopbaga” in Proc. Roy. Soc. Q’land, xxiv., 1912, and 
particularly from Harrison’s “Census of Mallopbaga in Para- 
sitology,” ix., 1916, pp. 1-152. Pull references are only given for 
species not include in these lists. In many cases, though the 
host occurs in Australia, the parasite has not actually as yet been 
recorded for this country. Australian occurrences are indicated. 
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Order RALLIFORMES. 

Railing tricolor (No. 44).— Rallicola bisetosa (FiagetJ (&yn. 
Oncophorus bi&etosus, Piaget). 

Tribonyx ventralis (No. 52). — Goniodes eornutus, End, (straggler ; 

L. H.). 5 Philopterus flavopunctatus JKtid. 

Porplrmo melanonotus (No. o5). — ^Rallicola (Oncophorus) fallax 
(Piaget) (from Porphyrio melanotus, Australia). 

Order SPHENISOIFORMES. 

Eudyptula minor (No. 62). — ^Austrogoniodes waterstoni, Cummings 
(Bull. Ent. Rev., v., 1914, p. 173, f. 8). 

Order PROCELL ARIIFORMES. 

Ossifraga gigantea (No. 85). — ^Esthiopterum obscurum (Bud.) 
(syn. Lipeurus melanocnemis Giehel) (from Procellaria 


Daption capensis (No. 86). — ^Esthiopterum (Lipeurus) gurlti 
(Taschenh.) (from Procellaria capensis); E. nigrolimbatum 
(Giehel) {syn. E. mutabile, Piaget); E. f uliginosum, Ta^chenfe. 
(syn. E. testaceum, TaschenbJ; Ancistroma vagelli, Fahr. 
(syn. A. procellariae, Westwood), N.S. Wales. 

Biom'Mea exiuans (No. 94). — Docopnoroides brevis, Bufour (syns. 
B. dentatus, Giehel, and D. taurus, Nitzsch); Esthiopterum 
p^eriforme, Dufour (syns. Docophorus thoracicus, Nitzsch; 
Nirmus angulicoUis, Giehel; and L. breviceps, Piaget); E. 
hyalineum {Neum.); E. fuliginosum, Tasckenh. (syn. Lipeurus 
fuliginosus, Taschenh.J; Menopon affine, Piaget. 

Biomedea chlororhynchus (No. 98). — ^Estniopterum (Lipeurus) 
fuliginosus, Taschenh. 

Order LARIFORMES. 

Sterna cristata (No. 107).-— Colpocephalum orassipes, Piaget (from 
S. poliocera=S. bergii=this species). 

Order CHARABRIIFORMES. 

Tringa canutus (No. 164). — ^Begeeriella (Nirmus) holopaea 
(Nitzsch)- 

Parra gallinacea (No. 168). — ^Parricola sulcata, Piaget (syn. 
Oncophorus suioatus, Piaget ). 

Order GRUIFORMES. 

Antique australasiana (No, 174).— Philopterus integer, Nitzsch 
(syn. Booophorus integer, Nitzsch); Philopterus novae- 
hollandiae, Giehel (syn. B. novao-hollandlae, Giehel); 
Esthiopterum (Lipeurus) gigauteum (Le 8ou'4f and Bullen) 
Q^land, N.S. Wales, Viet.); E, (Lipeuru^ gruis (L.) (syn. L. 
hebraeus, Nitzsch) (Q’land, N.S. Wales, Vict.). 

Order ARBEIFORMES. 

Ibis molucca (No, 175). — ^Esthiopterum ibidis, Earris, (syn. Lipeurus 
ibis, Le 8ouef and Bullen, from Threskiornis strictipennis, 
Australia). 

Platibis flavipes (No. 179). — Ornithobius fuscus, Le Bouef (Pa 
straggler). 

Xenorhynchus asiaticus (No. 180). — ^Philopterus horridus, Giehel 
(from Ciconia australis). 
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Ardea cinerea (Xo. 182). — Colpoceplialum decimfasciatum, Bois. 
and Lacord, (syn. O. importununi, Nitzsch); Estliiopterum 
ardeae (L.) (syn. Lipenrus leucopygus, Nitzsch J, 

Xotcrahoyx novae-hollandiae (Ko. 185). — ^Philoptems longipes, 
Bud.; Esthioptemm (Lipeurus) unguiculatum (FiagH) (from 
Herodias novao-liollandiae). 

Order ANSERIFORJVIES. 

Chenopis atrata (No. 198).-— EstMopterum megacerns, Jnstn, and 
Maoris, (syns. Lipennis anatis megaceros, Jnstn. and Harris. ^ 
and L. sqnalidns, NitzscJ^ var. attennata, Piaget); Omi- 
fhobins fuscue, Le 8ouef (Viet.); Trinot^n nigrum, Le Sou^f 
(Viet.); Colpoceplialum castaneum, Piaget (from Cygnus 
atratus). 

Anseranas melanoleuca (No. 199). — ^Heteroproctus hilli, Harrison 
(Parasit., vii., 1914-5, p. 394) (Northern Territory). 

Cereopsis novae-noUandiae (No. 202). — ^Esthiopterum australe 
(Mud.) (syn. Lipeurus australis, Bud.) Jiram Coreopsis novae- 
noHandiae). 

Nettium gibberifrons (No. 210). — Esthiopterum crassioorne 
(ScoppU) (syns. Lipeurus anatis major, Piaget^ and L. 
sqnalidus, Nitzsch, var. mamr, Piorget (from Anas gibberifrons). 

Nyroca australis (No. 216). — Esthiopterum crassicomo (Scopoli) 
(syn. E, nyrocae [Pud.]). 

Order PELECANIFORMES. 

Phalacrooorax carbo (No. 219). — ^Degeeriella (Nirmus) inteprupta, 
Piaget; Esthiopterum mergiserrati, Hegeer (syn. Lipeurus 
temporalis, Nitzsch); E. longicome (Piaget); E. toxocerum 
(Nitzsch); Menopon brevipalpe, Piaget. 

Phalacrooorax sulcirostis (No. 220). — Esthiopterum (Lipeurus) 
setosum (Piaget); E. oonfuseum, Bag. and Hall (syn. E, 
brevicome, Piaget); E. acutifrons (Bud.) (syn. E. dispar, 
Piaget); Menopon subrotundum, Piaget. 

Suia australis (No. 225). — ^Philopterus (Docophorus) brevianten- 
natus (Piaget); Eschiopterum (Pectinopygus, Lipeurus) 
gyricornis (Denny); Menopon albescens, Piaget. 

Order ACCIPITRIFORMES. 

Haliaetus leucogaster (No. 246). — Colpooepbalum flavescens, 
Nitzsch. 

Order PSITTACIFORMES. 

Trioboglossus swainsoni (No. 274) (T. nov^hollandiae). — Eomeno- 
pon denticulatum, Harrison (Parasit., vii., 1914-5, p. 3^) 
(N.S. Wales); Psittaconirmus australis, Harrison (loc. cif.^ 
p. 403) (N.S. Wales). 

Ptilosdera versicolor (No. 277). — ^Eomenopon denticulatum, Harri- 
son (loc. cii.) (N.S. Wales). 

Olossopsitta poTfMiyrocephala (No. 279). — ^Psittaconirmus australis, 
Harrison (loc. cit.) (W. Austr.). 

Microglossus aterrimus (No. 283). — ^Menopon commissum, Neum.; 
Ilegeeriella (Nirmus) paraboliceps (Piaget) (from Psittacus 
aterrimus); Oolpocepbalum teanporale, Piaget (from Macro- 
glossus aterrimus). 

Oalyptorhynohus leachi (No. 289). — Esthiopterum (Lipeurus) 
circumfasciatum (Piaget) (from Colyptorhynchus leadhi). 
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Oacatna galerita (No. 291). — ^Esthiopterum capreolum, Gervais 
(syn. Lipenxus albus, Le Souef and Bullen) (Australia). 

Cacatua roseicapilla (No. 295). — ^Degeerielia eos (Bud,) (syns. 
Nirmus eos, jBitd., and N. tenuis, BndJ (from Plictolophns 
(Psittaous) roseocapillus and Cacatua (Psittaciis) eos), 

Galopsitta novaeJiollandiae (No. 298). — Paragoniocotcs faseiatus, 
Piaget (from Nymphicus novae-liollandiiac). 

Polytelis barrabandi (No. 299). — ^Pbilopterus (Docopborus) angusto- 
clypeatus (Piaget) (from Platycercus barrabandi); P. (D.) 
forficula (Piaget) (from Platycercus barriabandi) ; Colpo- 
cepbalum trimaculatum, Piaget (from Platycercus barrabandi). 

Polytelis melanura (No. 300). — ^Estiiopterum (Lipeurus) circum- 
fascnatum (Piaget) (from Platycercus melaneiira). 

Aprosmictus scapulatus (No. 303).~Pbilopterus forficula (Piaget) 
(syn. Dooopnorus forficula, Piaget) (from Platycercus scapu- 
latus). 

Platycercus pennanti (No. 304). — Philopterus (Docophorus) for- 
ficula (Piaget), 

Plat^ercus pallidiceps (No. 308). — Colpocepbalum trimaculatum, 
jPiaget (from Platycercus palliceps). 

Platycercus eximius (No. 311). — ^Philopterus (Docophorus) forficula 
(Piaget)' Menopon pteropsittacus, Harris, (syn. M. psittacus, 
Le Soaef and B'ullen ) (Australia). 

Barnardius barnardi (No. 315). — Philopterus forficula (Piaget) 
(from Platycercus baueri and P. zonarius). 

Pezoporus formosus (No, 334) (P. terrestris). — Degeeriella 

divergens, Neum. 

Order CORACIIFORMES. 

Dacelo gigas (No. 345). — Philopterus (Docophorus) delphax 
(Niizsch) (from Dacelo gigantea); Degeeriella (Nirmus) 
bracteata (Nitzsch) (from Dacelo gigantea); D. (Nirmus) 

f onioootes (Piaget) (Madagascar); Mlenopon infumatum, 
^iaget (Madagascar). 

Order COCCYGES. 

Cacomantis flabelliformis (No. 362). — Philopterus (Docophorus) 
laticlypeatus (Piaget) (from Cuculus flabeUiformis, New 
Holland). 

Scythrops noTao-hollandiae (No. 372). — Philopterus acutiis, Bud,; 
P. (Docophorus) obcordatus (Piaget); Degeeriella lipeuriformLs 
(Bud.) (syns. Nirmus lipeuriformis, Bud,; N. chelurus, 
H^itzsch); Myrsidea (Menopon) platygaster (GiebeJ), 

Order MENURIFORMES. 

Menura si^erba (No. 374). — ^Degeeriella menuraelyrae (Coindc) 
(syns. Philopterus (Docophorus) paraboliceps (Piaget); Nirmus 
submarginellus, Nitzsch; N. submarginalis, Burm,; and N. 
menura, Le Souef and Bullen). 

Johnston and Harrison consider Kellogg's record of Degeeriella 
(Nirmus) marginalis, Nitzsch ^ as an error. 

Mennra victoriae (No. 375), — ^Esthiopterum menura, Le Souef and 
Bullen (syn. Lipeurus menura, Le Souef and Bullen) (Viet.); 
Menopon menura^ Le Souef and Bullen (Viet.); Degeeriella 
menuraelyrae (Coinde) (syns. see above) (Viet.). 
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Order PASSERIFORMES. 

Fam. Bioaeidab. 

Pardalotus punctatus (No. 606). — ^Menopon sp., Giehel. 


Fam. Meliphagidab. 



Tropidorliyiichus oomioulatus (No. 684). — ^Eomenopon denticulatns, 

^ Harrison (Parasitol., vii., 1914-5, p. 385) (N.S. \yales ; straggler 
on tliis host). 

Pam. PliOCBIDAE, 

Poephila gouldiae (No. 709) (P. mirabilis). — ^Machaerilaemns lati- 
frons, Harrison (Parasitol., vii., 1914-5, p. 390). 

Fam. Ptilonorhynchidab. 

Prilonorhynchus holoserioeus (No. 718). — Menopon ptilonorhyndhi, 
F onion; Philopterus ptilonorhynchi, Ponton (syn. Bocophorus 
grandiceps (hitzsch) (from Prilonorhynchus holoserioeus); 
Begeeriella poutoni, Jnsfn, and Harrison (syn. Nirmns 
nitzBchi, Ponton) (from Ptilonorhynchus holoserioeus). 

Sericulus chrysocephalus (No. 726). — Begeeriella (Nirmus) heotioa 
(Nitzsch). 

Fam. CoRvmAB. 

Strepera graoulina (No. 735). — Oolpocephalum vinculum, Xe 8ou6J 
and Bullen (Australia). 

Gymnorhina tibicen (No. 747). — ^Begeeriella bimacula ta (Piaget) 
(syn. Nirmus bimaculatus, from Baryta tibicen). 

Gymnorhina leuconota (No. 750). — Begeeriella semianiiulata 
(Piaget J, (s^. Nirmus semiannulatus, Piaget, from Baryta 
leuconota); Begeeriella (Nirmus) varia, Nifzscli (probably a 
stray, Rotterdam). 

8. Acarina. 

(a) Super-family IXOBOIBEA. 

Host probably birds (marine). — Ixodes tasmani, Neum, Collected 
by Verreaux, the ornithologist (1847) in Tasmania (vide Nutt, 
and Warb., Ticks, pt. ii., 1911, p. 24^. 

Host marine birds. — Ix^es putus (Pidch.-Vambridge). Recorded 
by Neumann fromEIing Island (Tas. ?) (vide Nutt, and Warb., 
Ticks, pt. ii., 1911, p. 261). 

Order PASSERIFORMES. 

Fam. Hibtjndinidae. 

Petrochelidon ariel (No. 387) (Bagenoplastes ariel). — ^Argas 
lagenoplastes, Frogg. (Proc.^ Linn. Soc. N.S. Wales, 1906, 
p. 408). Recorded for Merriwa and Narromine, N.S. Wales, 
and for Q'land. 

(h) Super-family ORIBATOIBEA. 

Fam. An.\lgesidae (‘'Bird Mites”). 

[For the following records, I am indebted to Mr. W. J. Rain- 
bow’s “A Synopsis of Australian Aoarina” (Rec. of Austr, Mus., 

vol. vi., pt. 3, p. 181), where the full references will be found.] 

Order CHARABRIIFORMES. 

LoMvanellus lobatus (No. 128). — ^Trouessartia caudaouta, Troues. 
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Order AEDEIFORMES. 

Ibis molncca (No. 175). — Freyana (Eufreyana) tarandus, Troues 
et Neum.; Alloptes corymbopbonis, Troues et Neum. 

Order AOCIPITRIFORMES. 

Haliastur leacosternTis (No. 247) (H. indicus, var. girrcnera).— 
Pteroliohus (Eupterolicbus) phylloprocttis, viar. minor. Megn. 
et Troues; P, (Pseudalloptes) aquilinus, var. milvulina, 
Troues. 

Order PSITTACIFORMES. 

Trichoglossns swainsoni (No, 274) (T. novae-hollandiae). — Ptero- 
licbus (Protolicbns) bracbiatns, var.^ crassior, Troues. 

Glossopsitta conoinna (No. 278). — ^Pterolicbus (Protolichus) bracbi- 
atns, var. -oriassior, Troues; P. (Protolichus) falculiger, Troues; 
P. (Pseudalloptes) cultriventris, Troues. 

Microglossus aterrimus (No. 283). — Pteroliohus (Protolichus) 
favettei, Troues. 

Calyptorhynchus macrorl^nchus (No. 287). — ^Pteroliohus (Pseudal- 
loptcs) spathuliger, Troues. 

Platyoerous pennanti (No. 304). — Pteroliohus (Protolichus) chira- 
gricus, ]u4gn, et Troues; Protalges cartus, Troues. 

Platyoerous flaveolus (No. 306 ). — ^Pterolichus (Protolichus) chira- 
gpcus, M4gn, et Troues; P. (Protolichus) veliger, Megn. et 
Troues. 

Psephotus xanthorrhous (No. 319a). — ^Pteroliohus (Protolichus) 
favettei, Troues. 

Ps^hotus haematonotus (No. 324). — ^Analges tetracentrus, Troues. 

Melopsittacus undulatus (No. 333). — Pteroliohus (Protolichus) 
lunula, Bohin. 

Pezoporus formosus (No. 334) (P. terrestris). — ^Pterolidhus (Proto- 
lachus) chiragricus, Megn. et Troues. 

Order MENURIFORMES. 

Menura superha (No. 374). — ^Alloptes major, Troues. 

Order PASSERIFORMES. 

Pam. Dioaeidae. 

Dicaeum hirundinaeoum (No. 602). — Alloptes securiger, Troues. 

Fam. Mbliphagidab. 

Glyoyphila fasciata (No. 631). — Protalges australis, Troues; 
Pterodectes manicatus, Troues. 

Meliomis serioea (No. 669). — Alloptes lobulatus, Troues. 

Fam. PTinONOnHYNOHIDAE. 

Sericulus chrysoc^halus (No, 726) (S. melinus).— Pterodectes 
paradisiacus, Troues. 

p* fiaematozoa 

(a) HAEMOSPORIDIA. 

Order GALLIFORMES. 

Oatheturus lathami (No. 7). — ^Halteridium sp. 


(7) For references, vide footnote to List of Recorded Oestodes 
of Australian Birds. 



101 


Order COLUMBIFORMES. 

Lamprotreron superba (No, 20). — Haemoproteus (Halteridium) 
columbae (No, 20), Celli et Fel,, Breinl (Austr. Inst. Trop. 
Med., Rep. for 1911, p. 38). 

Order ARBEIFORMBS. 

Notophoyx novae-bollandiae (No. 185). — Haemoproteus (Hal- 
teridium danilewskyi, Gmssi et FeJ.^ Breinl (Anstr. Inst. 
Trop. Med., Rep. for 1911, p. 38). 

Order ANSERIPORMES. 

Obenopis atrata (No. 198). — ^Proteosoma bizinrae^ Gilr., Sweet et 
JDodd, ? del, (Trans. Roy. Soc. S. Anstr., sxsix. , 1915, p. 27). 
Nettium castanenm (No. 209). — ^Halteridium sp. 

Biziura lobata (No. 218). — Proteosoma biziurae. 

Order ACJOIPITRIFORMES. 

Haliastur leucosternus (No. 247) (H. girrenera). — ^Haemoproteus 
(Halteridium) danilewskyi, Grassi et FeJ., Breinl (Austr. Inst. 
Trop. Med., Rep. for 1911, p. 38). 

Faloo bypoleuoos (No. 256). — ^Plasmodium (Proteosoma) praecox, 
Grassi et FeL, Breinl (Austr. Inst. Trop. Med., Rep. for 1911, 
p. 34). 

Order STRIGIFORIVIES. 

Ninox boobook (No. 263). — Hialteridium sp. ; Haemoproteus (Hal- 
teridium) noctuae, Celli et FeL, BreirU (Austr. Inst. Trop. 
Med., ']l^p. for 19il, m 37). 

Ninox strenua (No. 268).— Halteridium sp., GUI, (Trans. Roy. Soc, 
S. Austr., xxxix., 1915, p. 29). 

Order PSITTACIFORMES. 

Platycercus adelaidae (No. 305). — ^Halteridium sp. 

Order CORACIIFORMES. 

Sub-order Podabgi. 

Podargus strigoides (No. 337). — I/euoocytozoon sp., del, (Trans. 
Roy. Soc. S. Austr., xxxix., 1916, p. 30). 

Sub-order Halcyones. 

Dacelo gigas (No, 346). — Halteridium sp. 

Sub-order Meropes. 

Merops ornatus (No, 362). — Halteridium sp. 

Order COCCYGES. 

Eudynamis cyanooepbala (No. 371). — ^Haemoproteus danilewskyi, 
Grassi et Fel, Breinl (loc, cit,). 

Order PASSERIFORMES. 

Pam. Muscicapioae. 

Microeca fascinans (No. 388). — ^Halteridium sp. 

Petroica pboenicea (No. 393). — ^Halteridium sp. 

Gerygone albogularis (No. 402). — ^Halteridium sp,, CleL (Trans. 

Roy. Soc. S. Austr., vol. xxxix., 1915, p. 29). 

Myiagra nitida (No. 446). — ^Halteridium sp. 
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Fam. Timeliibab. 

Pomatorhinus superoiliosus (No. 479). — Halteridium sp. 

Fam. Tttedidab. 

Oreocincla lunulata (No. 488). — Halteridium sp. 

Fam. STLvnDAE. 

Megalurus gramineus (No. 496). — Haemoproteus danilewskyi, 
Grassi ef FeLj Breinl (loc. cit.J. 

Fam. ? 

Grallina picata (No, 575). — ^Halteridium sp. 

Corcorax melaniorTiamplius (No. 577). — ^Leucocytozoon anellobiae. 

Fam. Paeidae. 

Aphelocepbala leuoopsis (No. 578). — ^Halteridium sp. 

Fam. ZOSTEROPIDAE. 

Zosterops dorsalis (No. 599). — ^Halteridium sp. 

Pam. Bioaeirab. 

Bioaeum kixundinaceum (No. 002). — ^Halteridium sp., Clel. (Trans. 

Boy. Soc. S. Austr., xxxix., 1915, ]^29). 

Pardalotus melanocepkalus (No. 009).— ^Halteridium sp., CUL and 
Jnstn, (Jour, and Proo. Boy. Soc. N.S. Wales, xlv., 1911, 
p. 418). 

Fam. Meliphagirae. 

Melitlireptus brevirostris (No. 619). — ^Halteridium sp. 

Myzomela sanmineolenta (No. 622). — Halteridium sp. ; Leucocyto- 
2 wn anellobiae. 

Ptilotis fusca (No. 643). — Halteridium sp.; Leucocytozoon 
anellobiae. 

Ptilotis sonora (No. 646). — ^Halteridium sp. 

Ptilotis ebrysops (No. 648). — Halteridium sp. 

Ptilotis plumula (No. 658). — ^Halteridium sp. 

Ptilotis penicillata (No. 661). — ^Halteridium sp., CJlel. (Trans. Boy. 

Soc. S. Austr., xxxix., 1915, p. 30). 

Meliornis novae-hollandiae (No. 688). — ^Halteridium sp. 

Myzantha garrula (No. 672). — ^Halteridium sp. ; Ijeucocytozoon 
anellobiae. 

Myzantha flavigula (No. 674). — ^Halteridium sp. 

Anellobia mellivora (No, 677). — ^Leucocytozoon anellobiae; 

Haemoproteus (Halteridium) danilewskyi, Grassi et Feh, 

Breinl (Austr. Inst. Trop. Med., Rep. for 1911, p. 38). 
Acantbogenys rufignlaris (No. 679). — Halteridium sp., Clel, (Trans. 
Roy. Soc. S. Austr., xxxix., 1916, p. 30); Leucocytozoon sp., 
Olel. (loc. cit., p. 31). 

Bntomyza cyanotis (No, 680). — ^Halteridium sp. ; Leucocytozoon 
anellobiae. 

Tropidorbyncbus cornicnlatus (No. 684). — ^Halteridium sp. ; 

Haemoproteus (Halteridium) danilewskyi, Grassi et Feh, 

Breinl (Austr. Inst. Trop. Med., 1911, p. 37); Ijeucocytozoon 
sp. (Breinl, etc., p. 37). 

Fam. ObioiiIRAe. 

Oriolus^ viridis (No. 712). — ^Halteridium sp. ; Leucocytozoon anel- 
lobiae. 

Spbeootberes laaxillaris (No. 714). — Leucocytozoon anellobiae. 
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Fam. Dicruhidae. 

Chibia bracteata (No. 716). — ^Haemoproteus (Halteridium) 

danilewskyi, Grassi ei FeL, Breinl (Austr. Inst. Trop. Med,, 
1911, p. 38). 

Fam. Ptilonoryhnchidae. 

Cblamydera orientalis (No. 724a). — Haomoproteus (Halteridium) 
danilewskyi, Grassi et Fel,, Breinl (Austr. Inst. Trop. Med., 
1911, p. 38). 

Fam. CoRViD.^E. 

Cracticus destructor (No. 745). — Haemoproteus (Halteridium) 
danilewskyi, Grassi et Fel., Breinl (loc, cit.J, 

(h) HAEMOFLAGELLATES. 

Order ARDEIFORMES. 

Notoplioyx novae-bollandiae (No, 185). — Trypanosoma notoplioyxis, 
Breinl (Austr. Inst. Trop. Med., Rep. for 1911, p. 33). 

Order ACCIPITRIFORAIES. 

Haliastui' ieucosternus (No. 247) (H. girreiiera). — ^Trypanosoma 
avium, Dan. (T. majus, Dan.J^ Breinl (Austr. Inst. Trop. 
Med., Rep. for 1911, p. 31). 

Falco bypoleucos (No. 256^ — ^Trypanosoma avium, Dan., Breinl 
(Austr. Inst. Trop. Med., Rep. for 1911, p. 31). 

Order STRIGIFORMES. 

Ninox boobook (No. 263). — Trypanosoma sp., Breinl (Austr. Inst. 
Trop. Med., Rep. for 1911, p. 34). 

Order PASSERIFORMES. 

Fam. Muscicapidae. 

Microeca faseinans (No. 388). — ^Trypanosoma anellobiae. 

Fam. Memphagidae. 

Myzomela sanguineolenta (No. 622). — Trypanosoma sp,, GleL 
(Trans. Roy. Soc. S. Austr., xxxix., 1915, p. 31). 

Ptilotis fusca (No. 643), — ^Trypanosoma anellobiae. 

Ptilotis cbrysops (No. 648). — ^Trypanosoma sp., GUI. (Trans. Roy. 
Soc. S. Austr., xxxix.j^ 1915, p. 32). 

Anellobia mellivora (No. 677) (A. cbrysoptera). — Trypanosoma sp. 

Entomyza cyanotis (No. 680). — ^Trypanosoma sp. 

I 

Fam. OmoLiDAE. 

Oriolus viridis (No. 712). — Trypanosoma sp. 

Pam. Ptilonorhynchidae. 

Cblamydera orientalis (No. 724a). — Trypanosoma cblamydoderae, 
Breinl (Aust. Inst, Trop. Med., Rep. for 1911, p. 32). 

VARIOUS PASSING RECORDS. 

Eudyptula minor (No. 62). — ^Nicbolls (Emu, xvii,, 1918, pp. 129, 
130) records tne foUowing parasites as present in or on four 
birds, viz. : — ^(1) Round worms in upper part of stomach, fleas ; 
(2) worms, lice, and fleas; (3) small round worms, lice; (4) 
worms, lice. 
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PTaalacrooorax laypoleTious (No. 222). — ^In three of twelve birds 
examined in Soutli Australia in March, 1917, parasitic worms 
were noted by Capt. S. A. White (Emu, April, 1918, pp. 214, 
215). Capt. White exhibited two tubes of parasitic worms — 
one from a cormorant’s stomach, the other from the thick 
coating of fat covering the abdomen — at a meeting of the 
Royal Society of South Australia (Trans., etc., 1916, p. 590). 

Ninox rufa (No. 269). — Dr. MacGillivray found parasites under 
the skin of the head and orbit, N. Queensland (Emu. April, 
1918, p. 186). 

Podargus marmoratus (C.L. 339) (Micropodargus ocellatus mar- 
moratus). — Tapeworm in subcutaneous tissue of the abdomen, 
N. Queensland, MacGillivray (Emu, April, 1918, p. 189). 

H. L. White, in ''North Australian Birds observed by Wm. 

McLennan” (Emu, xvi., pt. iv., pp. 205-230), mentions the 

finding of the following parasites : — 

Turnix castanota (No. 14). — Small worms in chest, abdominal 
cavity, and eye socket. King River. 

Faico lunulatus (No. 258). — ^Tapeworms in a mass of yellow pus, 
and a gj'owth containing pus and worms on the left leg. very 
small worms in the eye socket and membrane. A short, thick, 
round worm in the abdominal cavity. A mass of long, thin, 
round worms over the kidneys and testes; the testes almost 
totally destroyed. Some of the worms over 6 ins. long. Morn- 
ington Island, July. 1916. 

Ninox boobook (No. 2^;. — A mass of worms in the inflamed fibrous 
membrane on the skull between the eyes ; two more in the left 
eye socket and one in the abdominal cavity. 

Ninox connivens (No. 267). — Several worms under the skin of the 
body and legs. 

Ninox rufa (No. 269). — ^Numerous tapeworms under the skin of 
the legs. A round worm in the left eye. 

Trichoglossus rubritorqnes (No. 276). — ^A number of large tape- 
worms in the abdominal cavity. 

Halcyon sanctus (No. 349). — ^Two large and two small worms in the 
neck. One large worm in thbe Sbdominal cavity. 

Graucalus melanops (No. 457). — Small worms in the nictitating 
membrane. Large tapeworms in the intestine. 

Graucalus hypoleucus (No. 468). — Worms under the skin of the 
thi||hs. 

CJolIuricincla brunnea (No. 56S). — Small worms in the eye membrane 
and larger ones in the liver. King River. 

Colluricincla woodwardi (No. 571).— Worms under the skin. 
King River. 

Philemon sordidus (No. 685a). — ^A number of worms in the 
abdominal cavity. 

Oriolus fiavieinctuB (No. 713). — ^Two small worms in the abdominal 
cavity. 

Pt. II. — ^Pabasites op Austkalian Birds that have comb 

UNDER THE WRITER^'s NOTICE. 

1 . Cestodes. 

Cflialcophaps chrysochlora (No. 29). — Stradbroke Island Q’land, 
Sept., 1919. 

Phaps elegans (No. 31).— Waitpinga, Encounter Bay, Jan., 1922 
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Podiceps poliocephialus (No, 58). — ^Muswellbrook, Feb. (Dr. Darnell 
Smith), cestodes in intestines, the largest in subperitoneal 
tissue (?), probably from injury. 

Eu.dyptula minor (No. 62). — ^Encounter Bay, Feb., 1921, numerous 
oestodes in intestines, bird thin; and Jan., 1922 (2, 1 nil, 
1 with cestodes). 

Puffinus sphenurus (No. 69). — ^Little Bay, Sydney, Dec., 1914 
(washed up dead). 

Puffinus griseus (No. 72). — Wash^ ashore near Manly, Dct., 1916. 

Puffinus brevioaudus (No. 74). — ^Flinders Island, Nov., 1912 (4 
birds, 3 nil). 

Sterna cristata (No. 107). — ^Encounter Bay, Jan., 1922. 

Pisobia acuminata (No. 162). — Gular, Oct., 1911 (2 birds). 

Gallinago australis (No. 163), — ^Mannum, S. Austr., Nor., 1913. 

Chenopis atrata (No. 198). — ^In captivity, Coast Hospital, Sydney, 
April, 1916, numerous oestodes; Zool. Gardens, Sydney, Mar., 
1915. 

Anas superciiiosa (No. 208). — ^Deniliquin, Mar., 1918 (J. Weir, per 
W. W. Froggatt); N.S. Wales (ova in tumours of intestine, 
(?) nematode or cestode, from Dr. Darnell-Smith). 

Teal. — Ck)bar, Dec., 1911. 

Hieracidea berigora (No. 259). — ^Flinders Island, Nov., 1912, 
cestode(?) (with nematodes in crop and stomach). 

Ninox boobook (No. 263). — ^Mannum, S. Austr., Nov., 1913; 
Flinders Island, Nov., 1912; Bunya Mountains, Q’land, Get., 
1919. 

Trichoglossus swainsoni (No. 274). — Eidsvold, Q’land, July, 1913 
(Dr, T. L. Bancroft): Encounter Bay, Feb., 1921 (nil). 

Cacatua galerita (No. 291). — Sydn ey, in eaj>tivity, Aug., 1918. 

Barnardius barnardi (No. 315). — ^Willbriggie, N.S. Wales, Oct., 
1912; near Morgan, Nov., 1913 (nil): Beltana, Aug., 1921 (nil). 

Podargus marmoratus (No. ^9). — Olauoie River, N. Q’land, 1913 
(Dr. MacGillivray, cestode under skin of abdomen). 

Syma flavirostris (No. 344). — JS, Q’land, 1913 (Dr. MacGillivray, 
2, cestodes in subcutaneous tissues of leg in one). 

Halcyon macleayi (No. 347). — ^Stradbroke Island, Q’land, Sept., 
1919. 

Pitta strepitans (No. 377). — ^Bunya Mountains, Q’land, Oct., 1919 
(2 with cestodes, 1 nil). 

Cheramoeca leucostenum (No. 385). — ^Narrabri, Feb., 1912 (2). 

Petrochelidon nigricans (No. 386). — Stradbroke Island, Q’land, 
Sept.j 1919. 

Petrochelidon ariel (No. 387). — Gular, Oct., 1911 (with tnematodes) ; 
Morgan, 1913 (2 nil). 

Eopsaltria ebrysorrhoa (No. 419). — Stradbroke Island, Q*land, 
Sept., 1919; Bunya Mountains, Q’land, Oct,, 1919 (nil). 

Pachycepbala melanura (No. 426).— Stradbroke Island, Q’land, 
Sept,, 1919 (1 oestodes, 2 nil). 

Pacbycepnala rufiventris (No. 430). — ^Pilliga Scrub, Oct., 1918 (2, 
1 nil); Kendall, Jan., 1919 (nil); Stradbroke Island. Q*land, 
Sept., 1919; Beltana, Aug., 1912 (nil). 

Pachycepbala olivacea (No. 433). — ^Flinders Island, Nov., 1912. 

Piezorbynchus nitidus (No. 451). — N. Q’land, 1913 (Dr. MiacGil- 
livray, larval cestode (?) in subcuteaneous tissues). 

Ooracina parvirostris (No. 457a), — ^Flinders Island, Nov., 1912 
(smiall bodies, (?) parasitic). 

Hylaoola pyrrhopygia (No. 474). — Encounter Bay, Jan., 1912: 
Bumb^ry, near Manildra, Jan., 1916 (nil). 
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Malums longicaudus (No. 529). — Flinders Island, Nov., 1912 (9, 
2 with cestodes, 2 with filaria in peritoneum, 5 nil). 

Artamus lenoogaster (No. 559). — ^Stradbroke Island, Q’land, Sept., 
1919 (1 cestodes, 1 nil). ^ 

Artamus personatus (No. 561). — ^North of Renmark, Jan., 1921. 

Artamus melanops (No. 562a). — Cobar, Oct.j 1911; Gunnedah, 
Sept., 1914 (nil); Beltana, Aug., 1921 (nil). 

Artamus sordidus (No, 564). — Hawkesbury River, Oct., 1912 (nil); 
Manilla, Sept., 1914 (nil) : Ooonabarabran, Sept., 1914; Upper 
Manilla, Sept., 1914 (nil); Bibbenluke, N.S. Wales, Mar., 
191S (nil). 

Colluricincla harmonica (No. 566). — Hawkesbury River, June, 1912 
(nil); Ooonabarabran, Sept., 1914 (nil); Encounter Bay, Jan., 
1921, 

Colluricincla selbii (No. 567). — Flinders Island, Nov., 1912. 

Ooroorax melanorhamphus (No. 577). — ^Near Morgan, Nov., 1913; 
Gunnedah, Sept., 1914 (S, eohinorhynchs in 1, nil in 2) ; Coona- 
barabran, Sept.. 1914; Bclaringar, April. 1915 (echinprhyncbs 
and (?)cestodes;; Tarcoon, Oct., 1914 (nil); Dubbo, June, 1915 
(worms). 

Zosterops dorsalis (No. 599). — Sydney, June and July, 1912, and 
Nov., 1911 (all with cestodes), and Aug., 1911 (1), June, 1912 
(4), July, 1912 (11), Aug., 1912 (8), and Dec., 1918 (1) ^all 
nil) ; Flinders Island, Nov., 1912 (3j 2 with cestodes) ; Buiiya 
Mountains, Q’land, Oct., 1919 (2 nil); Encounter Bay, Jan . 
1921 (nil). 

Pardalotus striatus (No. 603). — Near Morgan, Nov., 1913; 
Alawoona, S. Austr., Dec., 1913; Beltana, Aug., 1921 (nema- 
tode in peritoneum only); north of Renmark, Jan., 1921 Oiil). 

Pardalotus affinis (No. 605) (Fall this species). — ^Flinders Island, 
Nov., 1912 (4, cestodes in 1, cestodes(?) in 1, nil in 2). 

Glyciphila albifrons (No. 630). — ^(Iverland Corner, S, Austr., Nov.. 
1913 (2, 1 nil). 

Stigmatops ocularis (No. 639), — Stradbroke Island, Q’land, Sept., 
1919 (2 with cestodes, 1 nil). 

Ptilotis fnsca (No. 643). — Grafton, April, 1912 (2 nil) : Molong, Oct., 
1913 (nil); Wellington, N.S. Wales, Nov., 1914 (2 nil); Dubbo, 
July, 1914 (2 nil); Frencb^s Forest, Sydney, June, 1915 (nil); 
Bumberry, near Manildra, Jan., 1916 (cestodes); Bumberry, 
Oct., 1916 (nil). 

Ptilotis aurioomis (No. 662). — ^Hawkesbury River, June, 1912; 
Molong. Oct.. 1913 (nil); Grafton, April, 1912 (nil); Hawkes- 
bury River, April, 1913 (nil). 

Ptilotis oroata (No. 656). — Alawoona, S. Austr., Dec.. 1913; 
Moi^rto South, May, 1921. 

Meliornis sericea (No. 669). — Stradbroke Island, Q’land, Sopt., 
1919 (cestodes in 1, nil in 1). 

Myaamtha fiavigula (No. 674). — ^Tarcoon, Oct., 1914: Bekringar. 
April and May, 1915 (both nil). 

Aoanthogenys rufigularis (No. 679). — Oobar, Oct^ 1911 (nematodes 
only); Yanoo, Oct., 1912 (nil); Overland CSorner, S. Austr., 
Nov., 1913; Narrabri, Nov., 1916 (nil). 

Bntomyaa cyanotis (No. 680).— Mannum, Nov., 1913 (2 nil); Bum- 
berry, near Manildra, Jian., 1916. 

Anthus australis (No. 687).— Flinders Island, Nov., 1912 (2, 1 nil); 
West Island, Encounter Bay, Jan., 19^ (nil). 

Mirafra hcwrsfieldi (No, 688). — ^Encounter Bay, Jan., 1922. 
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Ptilonorhynchus holosericeiis (No. 718). — ^Bunya Mountains, Q’land, 
Oct., 1919 (cestodes in 1, nil in 5). 

Ailuroedus smitiii (No. 720). — ^Mummulgum, near Casino, Dec., 
1916; Bunya Mountains, Q^land, Oct., 1919 (2 nil, 2 with 
cestodes). 

Serioulus chrysocephalus (No. 726). — ^Bunya Mountains, Q’land, 
Oct., 1919 (cestode in 1, cestode in abdominal cavity (probably 
from wound) in 1, nil in 4); Mummulgum, near Casino, Dec., 
1916 (nil); Zool. Oardens, Sydney, Nov., 1919 (nil). 

Corvus Qoronoides (No. 732) and C. australis (No. 734). — ^Yanco, 
Oct, 1912; Flinders Island, Nov., 1912 (1 nil, (?)cestode in 1); 
Walgett, Sept., 1914 (2 with cestodes); Upper Manilla, Sept., 
1914 (nil); Coonabarabran, Sept., 1914 (nil); Moree, Oct., 1914 
(2 nil); Tarcoon, Oct., 1914 (nil); Merah, near Moree, Oct., 
1914 (2 nil) ; Belaringar, June, 1915 (3, cestodes in 1) ; Tarcoon, 
Oct., 1914 (Psparganum); Bumberry, near Manildra, Jan., 
1916. 

Corvus cecilae. — Stradbroke Island, Q’land, Sept., 1919 (cestodes 
in 1, nil in 2). 

Strepera graculina (No. 735). — ^Mount Irvine, June, 1915 (filaria 
only); Scone, May, 1917 (filaria in 1, nil in 1); Bunya Moun- 
tains, Q’land, Oct., 1919 (cestodes only). 

3. Nematodes. 

Eudyptula minor (No. 62). — Encounter Bay, Peb., 1921 (in 
stomach), and Jan., 1922 (2, no nematodes). 

Pelagodroma marina (No. 65).— Flinders Island, Nov., 1912 (6, 
nematodes in crop of 1, 5 nil). 

Pisobia acuminata (No. 162). — Flinders Island, Nov., 1912 (? nema- 
tode in intestine). 

Pelecanus conspicillatus (No. 233). — Sep., 1918 (nematodes in 
stomach). 

Astur novae-hollandiae (No. 237). — ^N, Queensland (Dr. MacGil- 
livray), 1913 (nematode in nictitating membrane of eye). 

Falco lunulatus (No. 258). — Flinders Island, Nov., 1912 (filaria in 
peritoneal cavity). 

Hieracidea berigora (No. 59). — ^Flinders Island, Nov., 1912 (nema- 
todes in stomach and oesophagus, (?)cestodes also). 

Ninox rufa (No. 269). — ^N. Queensland (Dr. MiacGillivray), 1913 
(3, in orbit of one, orbit and under skin of forehead^ in 
another, 2 large fiesh-ooloured worms in abdominal cavity, 
and 1 small white worm in chest cavity in third). 

Pseudopsittacus maclennani. — ^N. Queensland (Dr. MacGillivray), 
1913 (nematodes in abdominal cavity). 

Dacelo gigas (No. 345). — Pilliga Scrub, Oct., 1918 (large nematode 
in intestine). 

Halcyon sanctus (No. 349). — Stradbroke Island, Moreton Bay 
(? nematodes in intestine and small coiled nematode in peri- 
toneal cavity, from injury to intestine). 

Pitta mackloti (No. 378). — ^N. Queensland (Dr. MacGillivray), 1913. 

Petroica phoenioea (No. 393). — Flinders Island, Nov., 1912 (filaria 
in peritoneal cavity). 

Mviagra plumhea (No. 444). — Stradbroke Island, Q’land, Sept., 
1919. 

Pomatorhinus superciliosus (No. 479). — ^Baradine, Oot.,^ 1918 
(nematode in intestine, also Echinorhynchus pomatostomi, sub- 
cutaneously). 
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Oreocincla macrorliynclia (No. 488a). — Mount Arthur, near Laun- 
ceston, Tas., Nov., 1912 (? nematode in intestine). 

Malurus longicandns (No. 529). — ^Flinders Island, Noy,, 1912 (9, 
filaria in peritoneum of 2 birds, cestodes in 2, nil in 5). 
Pardalotus striatus (No. 603). — See under Cestodes. 

Ptilotis leilavalensis (No. 661a). — ^Beltana, Aug., 1921 (nematode 
attached to outer wall of oesophagus). 

Myzantha flavigula (No. 674). — ^North of Renmark, Jan., 1921 
(nematodes in pleuro-peritoneal cavity, yellow, as was the 
fat and skin of the abdomen. 

Acanthogenys nifiguiai-is (No. 679). — Cobar, Oct., 1911 (nematode 
only); Yanbo, Oct., 1912 (nil); Overland Corner, S. Austr., 
Nov., 1912 (cestode only); Narrabri, Nov., 1916 (nil). 
Strepera graeulina (No. 735). — ^Mount Irvine, June, 1915 (filaria 
m peritoneal cavity); Scone, May, 1917 (filaria in pleuro- 

S entoneal cavity in 1, nil in 1); Bunya Mountains, Q’land, 
•ct., 1919 (cestodes only). 

Domestic pigeons, chiefly squabs about 28 days old. — ^Numerous 
small nematodes in intestine, almost blocking it, Sydney, May, 
1919; Ascaridea columbae (OrinelinJ (Heterakis maculosa, 
Schn.)f identified by Miss Irwin Smith. 

3- Acanthocephala. 

Baza suboristata (No. 254). — ^Mummulgum, N.S. Wales, Dec., 1916, 
Centrorhynchus asturinus, Jnstn. 

Seisura inquieta (No. 443). — Canowindra, 1915 (eohinorhynch near 
rectum). 

Cflnclosoma cinnamoneum (No. 468). — (?)Looality, larval Echinor- 
hynchus pomatostomi, 0. and J,, in subcutaneous tissue of 
neck (Dr. MacGiilivray). 

Psoi>h^es crepitans (No. 476). — ^Bunya Mountains, Q’land, Oct., 

Pomatorhinus temporalis (No. 478). — Canowiisdxa, 1915 (3, larval 
E. pomatostomi), 

Pomatorhinus supercilioeus (No, 479). — ^Hallett Cove, S. Austr., 
May, 1910, larval E. pomat<»tomi subcutaneously; Baradine, 
Oct., 1918, larval E. pomatostomi subcutaneously (also nema- 
todes in intestine). 

Oreocincla lunulata (No. 488). — ^Bunya Mountains, Q*land, Oct., 
1919 (echinorhynchs in 5); Kuitpo, S. Austr., May, 1921,' 
larval E. pomatoetomi subcutaneously. 

Ooroorax melanorhamphus (No. 577). — Near Morgan, Nov., 1913 
(cestode only) ; Gunnedah, Sept., 1914 (3, echinorhynch in 1); 
Ooonabarabran, Sept., 1914 (cestode only) ; Belaringar, April, 
1915 (echinorhynchs and cestodes?); Tarooon, Oct., 1914 (nil); 
Duhbo, June, 1915 (worms). 

Aphelocephala leucopsis (No. 678). — Hallett Cove, S. Austr., May, 
1910, larval E. pomatostomi subcutaneously; Gular, Oct., 1911 
(2 nil); Narrabri, Feb., 1912 (nil); Overland Corner, S. Austr., 
Dec., 1913 (nil) ; Mount Lofty Ranges, Nov., 1912 (nil) ; north 
of Eenmark, Jan., 1921 (nil). 

Olimaoteris seamens (No. 592) (0. picumnus). — ^Near Morgan, 
Nov., 1913 (2, larval E. pomatostomi and (?)worm in intes- 
tine in 1, nil in 1). 
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4- Trematodes. 

Petrochelidon ariel (No. 387). — Gular, Oct., 1911, ty^e of Plagiorcis 
clelandi, S. J. Johnston (with oestodos in intestines); Morgan, 
Nov., 1913 (2, both nil^ 

5. Species of Birds Examined in which Entozoa 
(excluding Haematozoa) have not been 
detected by the Writer. 

Leipoa ocellata (No. 6). — Zool. Gardens, Sydn^ (2 birds). 
Coturnix p^toralis (No. 8). — ^Enconnteor Bay, Jan., 1922 (2). 
Turnix varia (No. 13). — Flinders Island, Nov., 1922. 

Turnix velox (No. 16). — ^Near Broken Hill, April, 1917. 

Geopelia hnmeraiis (No. 26). — Stradbroke Island, Q^land, Sept., 
1919. 

Geopelia tranquilla (No. 27). — Coonamble, Aug., 1912; Mannum, 
S. Austr., Nov., 1913 (2). 

Phajjs^chalcoptera (No. 30). — ^Overland Corner, S. Austr., Dec., 

Ocyphaps lophotes (No. 39). — Parachilna, Aug., 1921. 

Leoicosarcia pieata (No. 40). — ^Bunya Mountains, Q*land, Oct., 1919. 
Haematopus fuliginosus (No. 126). — Flinders Island, Nov., 1912. 
Lobivanellus lobatus (No. 128). — ^tipper Manilla, Sept., 1914. 
Spoonbill (white). — Taronga Zool. Park, June, 1919. 

Astur novae-hollandiae (No. 237). — ^Taronga Zool. Park, April, 1919. 
Astur approximans (No. 228). — ^N.S. Wales, April, 1912. 

IJroiaetus audax (No. 243). — Nevertire, Aug., 1919. 

Haliastur sphenurus (No. 248). — Coonamble, Aug., 1912 : Tarooon, 
Oct., 1§14. 

Oalyptornynchus baudini (No. 284). — ^Taronga Zool. Park (from 
.Austr ) ^^ug 1919 

Oalyptorhynchus leacii (No. 289), — ^Narrabri, Nov., 1916 (2 birds); 
Dorrigo, Jan., 1918. 

Cacatua ^ifinopis (No, 293). — Beltana, Aug., 1921. 

Cacatua roseicapilla (No. 295). — Belaringar, April, 1916. 
Aprosmiotus scapulatus (No. 303). — Bunya Mountains, Q^land, 
Oct., 1919 (3). 

Platyoexcus pennanti (No. 304). — Wagga, July, 1914 (2); Mount 
Irvine, June, 1916: Bunya Mountains, Q’land, Oct., 1919 (7). 
Platycerous jSaveolus (No. 306). — ^Morgan, S. Austr., Nov., 1913 (3). 
Platycercus flaviventris (No. 307). — Flinders Island, Nov., 1913 (4), 
Platycercus eximius (No. 311). — ^Belaringar, May, 1916; Dubbo, 
July, 1916 (2) ; Kendall Aug.. 1918. 

Psephotus haematogaster (No. 319). — ^Belaringar, May, 1916. 
Psephotus multicolor (No. 323). — ^North of Benmark, Jan., 1921 (2), 
Psephotus haenaatonotus (No. 324). — Oowra, Sept., 1911; Ooon- 
amble, Aug., 1912; Mannum, S. Austr., Nov., 1913 (2); (aoolwa, 
Nov., 1921. 

Euphema elegans (No. 327). — Encounter Bay, Jan,, 1921, and Jan., 
1922 

Euphema pulchella (No. 330), — ^Narrabri, June, 1919. 

Lathamus discolor (No. 332). — ^Flinders Island, Nov., 1912, 
Eurystomus pacifious (No. 341).— Scone, Oct., 1917. 

Halo^m pyrrhopygius (No. 348). — ^Near Morgan, S. Austr., Nov.,- 

Merops omatus (No. 362). — Ooonabaxabran, Sept., 1914, 

Cucufus pallidus (No. 361). — ^N.S. Wales, Nov., 1911, 
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Cacomantis flabelliformis (No. 362). — ^Flinders Island, Nov. 1913 (2). 

Ghalcococcyx basalis (No. 366). — Flinders Island, Nov., 1913; Over- 
land Corner, S. Anstr., Dec., 1913. 

Eudynamis cyanocepliala (No. 371). — Mummulgum, near Casino, 
Dec., 1916 (2 birds). 

Mieroeca fascinans (No. 388). — Sydney, Nov., 3911; Morgan, 
S. Anstr.. Nov., 1913. 

Petroica ieggii (No. 392). — Flinders Island, Nov., 1911. 

Pexroica phoenicea (No. 393). — ^Flinders Island, Nov., 1911. 

Petroica goodenovii (No. 394). — Beltana, Aug., 1922. 

Erythrodryas rosea (No. 396). — ^Hawkesbnry River, June, 1912. 

Melanodryas bicolor (No. 397). — ^Pilliga Scrub, Oct., 1918; 
Encounter Bay, Jan., 1921. 

Amaurodryas vittata (No. 398). — Flinders Island, Nov., 1911 (2), 

Ortbonyx spinicandis (No. 464). — ^Dorrigo, Jan., 1918 (2 birds). 

Smicrornis brevirostris (No. 400). — Morgan, Nov., 1913; Scone, 
May, 1917; Dubbo, Aug., 1917; Pilliga Scrub, Oct., 1918; 
nortb of Renmark, Jan., 1921. 

Gerygone klbogularis (No. 40^). — ^IVIolong, Oct., 1913. 

Gerygone fusca (No. 405). — ^Lisarow, May, 1915. 

Eopsaltria australis (No. 418). — Molong, Oct., 1913. 

FaJcunculus frontatus (No. 422). — Mount Irvine, June, 1915. 

Oreoica cristata (No. 425). — ^North of Renmark, Jan., 1921. 

Paebyoepbala gutturalis (No. 428). — Bunya Mountains, Q’land, 
Oct., 1919 (2); Encounter Bay, Jan., 1922. 

Pacbycepbala glaucura (No. 429). — ^Flinders Island, Nov., 1912 (3). 

Rbipidura diemenensis (No. 436a). — Flinders Island, Nov., 1912 (3). 

Rhipidura rufifrons (No. 439). — ^Mummulgum, near Casino, Dec., 
1916; Bunya Mountains, Q’land, Oct., 1919. 

Rbipidura motaciUoides (No. 442), — Sydney, Nov., 1911, 

Monarcba carinata (No. 455). — ^Bunya Mountains, Q’land, Oct., 
1919. 

Graucalus melanops (No. 457). — ^Tarcoon, Oct., 1914; Upper 
Manilla, Sopt., 1914; Beltana, Aug., 1921. 

Graucalus parvirostris (No. 457.0- — ^Flinders Island, Nov., 1912 (4), 

Graucalus mentalis (No. 459). — Uoonabarabran, Sept., 1914. 

C&wnpepba^ bumeralis (No. 462). — ^Hawesbury River, Oct., 1912; 
Baan Baa, Jan., 1917 (young bird). 

Oampepbaga leucomela (No. 463).— Stradbroke Island, Q'land, 
Sep., 1919. 

Oinclosoma punctatum (No. 466). — Encounter Bay, Jan., 1922. 

Cinclosoma castanonotum (No. 467). — Alawoona, S. Austr., Dec., 
1913 (2). 

Drymodes brunneopygius (No 472). — Alawoona, S. Austr., Dec., 
1913. 

Hylaoola oauta (No. 475). — ^Monarto South, S. Austr., May, 1921. 

Oinclorampbus cruralis (No. 484). — ^Near Broken Hill, April, 1917. 

Cinolorampbns rufescens (No. 485). — ^Pilliga Scrub, Oct,, 1918 (2). 

Epbtbianura albifrons (No. 489).— Flinders Island, Nov., 1913; 
Encounter Bay, Jan., 1921 (2). 

Epbtbianura tricolor (No. 490).— Molong, Oot., 1913 (3); Para- 
cbilna, S. Austr., Aug., 1921. 

Epbtbianura anrifrons (No. 491).— Broken Hill, April, 1917; 
Paracbilna, S. Austr., Aug., 1921. 

Origma rubricata (No. 500).— Sydney, April, 1912, 

Cbtbonioola sagittata (No, 501). — ^Tbe Oaks, N.S. Wales, June, 
1914; Baan Baa, near, Boggabri, Jan., 1917. 
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Acanthiza nana (No. 503), — ^Hawkesbury Rivers May, 1915; Bubbo, 
Mar., 1915; Pilliga Scrub, Oct,, 1918; Narrabri, Jun§, 1919; 
Buny^ Mountains, Oct., 1919. 

Acanthiza reguloides (No. 507). — ^Bibbenluke, Mar., 1913; Pilliga 
Scrub, Oct., 1918; Bunya Mountains, Q’land, Oct., 1919. 
Acanthiza chrysorrhoa (No. 508). — Scone, May, 1917. 

Acanthiza uropygialis (No. 609). — ^Yanco, Oct., 1912* Mannum, 
Nov., 1913; Overland Corner, S. Austr., Dec., 1913; Dubbo, 
July, 1915 (2); Baan Baa, Jan., 1917; Beltana, Aug., 1921; 
north of Renmark, Jan., 1921. 

Acanthiza lineata (No. 511). — Sydney, Nov., 1912; Bell, June, 
1915; Bunya Mountains, Oct., 1919; Encounter Bay, Jan., 
1921, and Jan., 1922. 

Acanthiza pusilla (No. 512). — Rurrajong, Aug., 1912; Bibbenluke, 
N.S. Wales, Mar., 1913; Bunya Mountains, Q’land, Oct.^ 
1919 (2). 

Acanthiza diemenensis (No. 512a). — Flinders Island, Nov., 1913(2). 
Acanthiza pyrrhopygia (No. 516). — Monarto South, S. Austr., 
July, 1914; Encounter Bay, Feb., 1921. 

Acanthiza albiventris (No. 516a). — .Pilliga Scrub, Oct., 1918. 
Pyrrholaemus brunneus (No. 517). — Renmark, Jan., 1921. 
Sericornis citreigularis (No. 518). — ^Mount Irvine, June, 1915; 

Bunya Mountains, Q’land, Oct., 1919 (2). 

Sericornis frontalis (No. 519). — Lisarow, May, 1915 (2); Mount 
Irvine, June, 1915; Canobolas, Oct., 1916 (2); Bunya Moun- 
tains, Q’land, Oct., 1919. 

Sericornis magnirostris (No. 521). — Bunya Mountains, Q’land, 
Oct., 1919. 

Sericornis humilis (No. 524). — Flinders Island, Nov., 1912 (5). 
Mialurus cyaneus (No. 630). — Sydney, Nov., 1911; Kuitpu, S. Austr , 
May, 1921. 

Malurus cyanochlamys (No. 630a), — Bunya Mountains, Q’land, 
Oct., 1919 (5). 

Malurus melanonotus (No. 532). — Overland Corner, S. Austr., Dec., 

1913 (4). 

Malurus cyanctus (No. 536). — ^Beltana, Aug., 1921. 

Malurus assimilis (No. 538). — ^Alawoona, S. Austr., Dec., 1913 (2); 
Beltana, Aug., 1921. 

Malurus melanocephalus (No. 542). — Mummulgum, near Casino, 
Dec., 1916. 

Artamus superciliosus (No. 660). — Cowra, Sept., 1911; Sydney, 
Oct., 1919. 

CoUuricincla rufigaster (No. 573). — Stradbroke Island, Sept., 

1914 (4). 

Grallina picata (No. 575). — Cowra, Sept., 1911; Pennant Hills, 
Sydney, Dec., 1916 (D. Steel). 

Struthidea ciuerea (No. 576). — Gunnedah, Sept , 1914 (3) ; Coona- 
barabran, Sept., 1914; Belaringax, April, 1915. 

Neositta chrysoptera (No. 683). — Hawkesbury River, June, 1912. 
Neositta pileata (No. 686). — Encounter Bay, Feb., 1921. 
Climacteris picumna (No. 692) (scandens). — Narrabri, Feb., 1912; 

Molong, Oct., 1913; Baradine, Oct., 1918. 

Climacteris leueophaea (No. 593). — ^Bunya Mountains, Q’land, Oct., 
1919. 

Pardalotus punctatus (No. 606). — Flinders Island, Nov., 1912. 
Pardalotus xanthopygius (No. 607). — ^Mannum, Nov., 1913. 
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Pardialotus melanoceplialus (No. 609). — Stradbroke Island, Q’iand, 
Sept,, 1919. 

Melitlireptus lumilatus (No. 613). — Sydney, Nov., 1911 (2), and 
May, 1912; Hawkesbury River, June, 1912 (2); Stradbroke 
Island, Q'land, Sept., 1919; Kuitpo, S. Austr., May, 1921. 

Melitlireptus brevirostris (No. 619). — Sydney, April, 1912; 
Hawkesbury River, June, 1912; Mannum, S. Austr., Nov., 
1913 (3); Soone, May, 1917; Bumberry, Oct., 1916; Encounter 
Bay, Jan., 1921. 

Melitlireptus melanocepbalus (No. 620). — Flinders Island, Nov., 
1912. 

Myzomela sanguineolenta (No. 622). — Kendall, Jan., 1919. 

Myzomela nigra (No. 624). — ^Molong, Oct., 1913. 

Glycypbila fulvifions (No. 629). — Flinders Island, Nov., 1912 (4); 
French’s Forest, Sydney, June, 1915. 

Meliphaga phrygia (No. 638). — ^Bumberry, Sept., 1916. 

Ptilotis chrysotis (No. 644). — ^Bunya Mountains, Q’land, Nov., 1919. 

Ptilotis Sonora (No. 646). — ^Mannum, S. Austr., Nov., 1913; Para- 
chilna, S. Austr., Aug., 1921; Encounter Bay, Jan., 1922. 

Ptilotis chrysops (No. 648). — Hawkesbury River, June, 1912; 
Kurrajong, Aug., 1912; Hawkesbury River, Nov., 1914, and 
May, 1915. 

Ptilotis flavigula (No. 649). — Flinders Island, Nov., 1912 (3). 

Ptilotis leuootis (No. 651). — ^Bubbo, Aug., 1917. 

Ptilotis ornata (No. ^6). — ^Morgan, Nov,, 1913 (2), Monarto 
South, S. Austr., July, 1914. 

Ptilotis plumula (No. 658). — ^North of Renmark, Jan., 1921. 

Ptilotis penicillata (No. 661). — ^Narrabri, Feb., 1912 ; near Morgan, 
S. Austr., Nov., 1913 (2); Overland Corner, S. Austr., Dec., 
1913; Pilliga Scrub, Oct., 1918. 

Lichmera australasiana (No. 667). — Flinders Island, Nov., 1912. 

Myzantha garrula (No. 672). — Gunnedah, Sept., 1914 (4); Upper 
Manilla, Sept., 1914; Hawkesbury fover, May, 1916; Bela- 
ringar, April (2) and May, 1915; Soone, May, 1917. 

Anthochaera carunculata (No. 675). — ^Hawkesbury River, July, 
1912 (3); Sept., 1912 (4); Soone, May, 1917. 

TropMorhynchus ccrniculatus (No. 684). — Hawkesbury River, May, 

Philemon citreogularis (No. 686). — Cowra, Sept., 1911; Dubbo, 
Aug., 1917. 

Zonaegmthus bellus (No. 693). — Flinders Island, Nov,, 1912. 

Stizoptena bichenovii (No. 697). — ^Narrabri, June, 1919 (3). 

Aegintha temporalis (No, 703), — Gosford, May, 1915 (4) ; Encounter 
Bay, Jan., 1922. 

Ptiloris paradisea (No. 728). — ^Bunya Mountains, Q’land, Oct., 
1919 (4). 

Strepera arguta (No. 736). — ^Flinders Island, Nov., 1912 (2). 

Cracticus destructor (No. 745). — ^Tarooon, Oct., 1914. 

Gymnorhina tibicen (No. 747). — ^Upper Manilla, Sept., 1914; Tar- 
ooon, Deo., 1914. 

Turt^ferrago (introduced Dove). — Sydney, Nov., 1911, and Mar., 

Sturnus vulgaris (Starling). — Gunnedah, Sept., 1914 (5, young); 
Wagga, Aug., 1914 (2T 

Passer domesticus (Sparrow). — Sydney, Nov., 1911, and June» 1917. 
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6. Siphonaptera (Fleas). 

Eudyptula minor (No. 62). — Bird Island, Rockingjiam, W. Austr., 
No 7., 1906 (ParapsyJlus australiacus, Bothsch.j Nov. Zool., 
xvi., 1909, p. 62, tn cop,); Flinders Island, Nov., 1912 (P. 
australiacus, determined by N. C. Rotbsohild) ; Encounter Bay, 
Feb., 1921 (no fleas, mallopba^a), and Jan., 1922 (no fleas, 
mallophaga). 

Puffinus brevicaudus (No. 74). — Flinders Island, Nov., 1912 (P. 
australiacus, Eoihsch,; doubtful as to wbetber a stray). 

7. Diptera, 

Petrocbelidon ariel (No. 387).— Near Morgan, S. Austr., Nov., 1913 
Ornitbomyia australasiae Leacli(?)^ identified at British 
Museum). 

8. Mallophaga. 

Coturnix pectoralis (No. 8). — Encounter Bay, Jan., 1911 (1 nil, 
1 malTopbaga on wings). 

Turnix velox (No. 16).— Near Broken Hill, April, 1917. 

Phaps elegans (No. 31). — Waitpinga, Encounter Bay, Jan., 1922. 

Eudyptula minor (No. 62).— See under Siphonaptera. 

Pelagodroma marina (No. 65),— Flinders Island, Nov., 1912 (1 
mallophaga, 1 nil). 

Puffinus sphenurus (No. 69). — ^Little Bay, Sydney, Dec., 1914 
' (wash^ ashore). 

Puffinus brevicaudus (No. 74).— Flinders Island, Nov., 1912 (2). 

Prion banksi (No. 89).— Cronulla, Aug., 1911 (washed up). 

Sterna cristata (No. 107).— Encounter Bay, Jan.. 1922: 

Haematopus fuliginosus (No. 126).— Flinders Island, Nov., 1912 
(1 mallophaga, 1 nil). 

Lobivanellus lobatus (No. 128).— Upper Manilla, Sept., 1914 
(mallophaga and mites). 

Himantopus leucocephaliw (No. 142}.— (?)Locality (Dr. D’Ombrain). 

Pisobia acuminata (No. 162), — Gular, Oct., 1911 ; Flinders Island, 
Nov., 1912 (nil); Cape York or soutb-west of Queensland, 
Dec., 1912 (Dr. MaoGillivray). 

Ehynohaeia australis (No. 167). — Cape York or south-west of Queens- 
land, Dec., 1912 (Dr. MacGillivray). 

Cflienopis atnata (No. 198). — In captivity, Coast Hospital. Sydney, 
April, 1916; Zool. Gardens, Sydney. 

Cereopsis novae-hollandiae (No. 202).-^ape Barren Island, Bass 
Straits, Nov., 1912. 

Astnr approximans (No. 238).— N.S. Wales, April, 1912, 

Uroaetus audax (No. 243).— Nevertire, Aug., 1919. 

Haliastur sphenurus (No. 248), — ^Coonamble, Aug., 1912; Tarcooii, 
Oct., 1914. 

Kestrel. — ^From Dr. D’Ombram. 

Hieracidea berigora (No. 259).— Flinders Island, Nov., 1912. 

Hieracidea occidentalis (No. 260). — ^Narrabri, Jan., 1918. 

Trichoglossus swainsoni (No. 274). — ^Encounter Bay, Jan., 1921. 

Calyptorhyncbus leachi (No. ^). — ^Narrabri, Nov., 1916 (2); 
Dorrigo, Jan., 1918 (nil). 

Eclectus macgillivTayi. — ^North Queensland (Dr. MacGillivray). 

Platyoercus flaviventris (No. 307),— Flinders Island, Nov., 1912. 

Platycercus eximius (No. 311),— Belaringar, May, 1915; Dubbo, 
July, 1915 (2 nil); Kendall, Aug,, 1918 (nil). 
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Psephotus haematonotus (No. 324). — Cowra, Sept., 1911 (nil); Ooon- 
amble, Aug., 1912. 

Lathamus discolor (No. 332). — ^Flinders Island, Nov., 1912. 

Eurystomus pacificus (No. 341). — Scone, Oct., 1917. 

Halcyon macleayi (No. 347). — Stradbroke Island, Q^land, Sept,, 
1919. 

Herops ornatus (No. 352). — Coonabarabran, Sept., 1914. 

Eudynamis cyanocepbala (No. 371). — Mummulgum, near Casino, 
Dec., 1916 (2). 

Erythrodryas rosea (No. 396). — Hawkesbury River, June, 1912. 

Monarcha carinata (No. 455). — Ourimbab, Nov., 1911. 

Grancalus melanops (No. 457). — ^Tipper Manilla, Sept., 1914; Tar- 
ooon, Oct., 1914 (2 nil); Beltana, Aug., 1921 (nil). 

Grancalus parvirostris (No. 457a). — ^Flinders Island, Nov., 1912 (2). 

foancalus mentalis (No. 459).^ — Coonabarabran, Sept., 1914. 

Oreocincla lunulata (No. 488). — ^Bunya Mountains, Q’land, Oct., 
1919; Kuitpo, S. Austr., May, 1921 (nil). 

Chthonioola sagittata (No. 501). — ^The Oaks, June, 1914. 

Acanthiza nana (No. 503). — ^The Oaks, June, 1914 (nil); Bunya 
Mountains, Q’land, (Jet., 1919. 

Acanthiza reguloides (bTo. 507). — The Oaks, June, 1914 (2). 

Acanthiza chrysorrhoa (No. 508). — The Oaks, June, 1914; Dubbo, 
July, 1915 (nil) ; Scone, May, 1917 (nil) ; Beltana, Aug., 1921 
(nil). 

Acanthiza uropygialis (No. 509). — Dubbo, Sept., 1911 (2), and July, 
1915 (2 ml); Beltana, Aug., 1921 (nilj. 

Acanthiza lineata (No. 511). — Mount Irvine, June, 1915 (nil): 
Uralla, June, 1915 (nil); Encounter Bay, Jan., 1921 (nil), and 
Jan., 1922 (mallopiiaga). 

Artamus sordidus (No. 564). — Coonabarabran, Sept., 1914 (mallo- 
phaga, no mites); Hawkesbury River, Oct., 1912 (nil); Upper 
Manilla, Sept., 1914 (mites, no mallophaga). 

OoUnricincla harmonica (No. 566). — ^Hawkesbury River, June, 
1912 (mallophaga, no mites); Coonabarabran, Sept., 1914 (no 
mallophaga, mites); Encounter Bay, Jan., 1922 (mallophaga 
and mites). 

Struthidea cinerea (No. 576). — Coonabarabran, 1914 (mallophaga 
and mites); Belaringar, April, 1915 (nil); Gunnedah, 1914 (1 
with mallophaga and mites, 1 with mites, 1 nil). 

Oorcorax melanorhamphus (No. 577).— Coonabarabran, 1914 (mallo- 
phaga, no mites) ; Belaringar, April, 1915 (numerous nits, one 
mallophaga); Tarooon, Oct., 1914 (mallophaga); Gunnedah, 
1914 (nil); Dubbo, July, 1915 (mallophaga, (?)two species, no 
mites). 

Melithreptus lunulatus (No. 613). — Sydney, Nov., 1911; Hawkes- 
buiy River, June, 1912 (no mallophaga, mites); Abbotsford, 
Sydney, Nov., 1911 (Melithreptus, pjrohah^ M. lunulatus); 
Sydney, April. 1912 (no mallophaga, mites); Kuitpo, S. Austr., 
Joay, 1921 (ml), 

Melithreptus brevirostris (No. 619). — ^N.S. Wales; Scone, May, 
1917; Encounter Bay, Jan., 1^1 (nil). 

Myzomela sanguineolenli, (No. 622). — Sydney, Oct., 1919 (Dr. 
D’OmbraiiO; KendalL Jan^ 1919 (nil). 

Ptilotis auricomis (No. 6®). — ^Hawkesbury River, June, 1912. 

Myzantha ^rrula (No. 672). — ^Belaringar, April, 1915 (2, 1 with 
mallopnaga), and May, 1915 (nil); Gunnedah, 1914 (4 with 
mites and no mallophaga); Upper Manilla, Sept., 1914 (mal- 
lophaga and no mites); Cobar, Nov., 1911 (perhaps M. 
flavignla); Scone, May, 1917. 
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Myzantha flavignla (So. 674) — ^Belariugar, April, 1915 (nial- 
lopliiaga) and May, 1915 (nil); Tarcoon, Oct., 1915 (nil). 

Anthocliaera caninculata (No. 675). — Hawkesbury Biver, July, 
1912 (4 mallopliaga and mites in 1, mallopbaga only in 3) ; 
Scone, May, 1917 (nil). 

Philemon oitreognlaris (No. 685). — Cowra, Sept., 1911; Gular, 
Oct., 1911. 

Ptilonorhynclius holoserioeus (No. 718). — Bunya Mountains, 
Q’land, Oct., 1919. 

Ailuroedus smithi (No. 720). — ^Mummulgum, near Casino, Bee., 
1916. 

Sericulus elirysoceplialus (No. 726). — ^Bunya Mountains, Q’land, 
Oct., 1919; Zool. Gardens, Sydney, Nov., 1919. 

Corvus coronoides (No. 732). — Cobar, Nov., 1911; Belaringar, 
June, 1915 (3, all with mallopbaga and 1 with mites also) ; 
Coonabarabran. Sept.. 1914 (mallopbaga^ and mites) ; Upper 
Manilla, Sept., 1914 (mallopbaga and mites); Tarcoon, Oct., 
1914 (2, 1 mallopbaga only, 1 nil). 

Corvus cecilae (No. 733).— (?)Locality (Br. MacGillivray). 

Strepera graculina (No. 735). — Scone, May, 1917 (2, mallopbaga 
on 1, nil on 1). 

Strepera arguta (No 736). — ^Flinders Island, Nov., 1912. 

Gymnorbina tibicen, (No. 747). — CoI>ar, Nov.. 1911 (either G. 
tibicen or G. leuoonota); Upper Manilla, Sept., 1914 (mallo- 
phiaga and mites); Tarcoon, Oct.. 1914 (nil). 

Sturnus vulgaris (English Starling). — Wagga, Aug., 1914, 

9. Ticks. 

Eudyptula minor (No. 62). — Roekingbam, W. Auetr., Nov.. 1906 
Ornitbodorus taljae (GuMn-MeneviUe) ? (larvae) and Ixodes 
percavatus, Neum.. identified bv Nuttall and Warburton; 
Flinders Island, Bass Straits, Jfov., 1912; Encounter Bay, 
Feb., 1921 (mallopbaga only). 

Pitta strepitans (No. 377). — Bunya Mountains, Q’^land. Oct., 1919, 
Ixodes bolocyclus, Neum., round bead. 

Petrocbelidon ariel (No. 387). — ^Bumberry, N.S. Wales, Oct., 1916, 
Argas lagenoplastis, Frogq., in nests. 

Sericornis citreigularis (No. 518). — ^Bunya Mountains, Cyiand, Oct., 
Ixodes bolocyclus, Neum., round bead. 

10. Mites. 

Lobivanellus lobatus (No. 128). — See under Mallopbaga. 

Pacbycepbala gutturalis (No. 428). — ^Uralla, June, 1915 (nil); 
Encounter Bay, Jan,, 1922 (mites on wings). 

Ortbonyx spinioaudus (No. 464). — ^Borrigo, Jan., 1918 (2). 

Cinclosoma pxmetatum (No. 466). — ^Encounter Bay, Jan., 1922 (on 
wings). 

Pomatorbinns temporalis (No. 478). — Oanowindra, 1915 (3, red 
mites on 1). 

Origma rnbricata (No. 500). — Sydney, April, 1912. 

Malurus longicaudus (No. 529), — Flinders Island, Nov., 1912. 

Malurus cyanotus (No. 535). — ^Beltana, Aug., 1921 (under wings). 

Artamus sordidus (No. 564). — 'See under Mallopbaga. 

CoUuricincla barmonioa (No. 566). — See under Mallopbaga. 

Neositta ebrysoptesra (No. 683). — ^Hawkesbury River, June, 1912. 

Climacteris soandens (picumna) (No. 592). — ^Sarrabri, Feb., 1912. 



116 


Zosterops dorsalis (No. 599). — Sydney, Aug., 1911 (nil), June, 1912 
(4, 2 nil), July, 1912 (12, 11 nil), Aug., 1912 (8 nil), and Bee., 
1918 (1 nil). , 

Melitlireptus lunulatus (No. 613). — See under Mallopnaga. 
Myzantha garrula (No. 672). — See under MaJlopliaga. 

Antliocliaera oarunculata (No. 675). — See under Mallopliaga. 
Philemon citreogularis (No. 685). — ^Dubbo, Aug., 1917. 
Zonaeginthus bellus (No, 693). — Flinders Island, Nov., 1912. 
Aegin^a temporalis (No. 703). — Gosford, May, 1915 (4 with mites) ; 

Encounter Bay, Jan,, 1922, nil. 

Corvus coronoides (No. 732). — See under Mallophaga. 

Gracticus destructor (No. 745). — ^Tarooon, Oct., 1914. 

Gymnorhina tibicen (No. 747). — See under Mallophaga. 

Sturnus vulgaris (English Starling). — Gunnedah, 1914 (2, young, 
1 with mites). 

II. No Ectozoa Detected. 


Geopelia tranquilla (No. 27). — Coonamble, Aug., 1912. 

Ochyphaps lo^otes (No. 39). — ^Parachilna, Aug., 1921. 

Ninox booboofc (No. 263). — Flinders Island, Nov., 1912; Mannum, 
S. Austr., Nov., 1913. 

Caoatua gynmopis (No. 293). — Beltanaj Aug., 1921. 

Oacatua roseicapilla (No. 295). — Belarmgar, April, 1915. 
Platycercus pennanti (No. 394). — ^Mount Irvine, June, 1915. 
Psephotus haematogaster (No. 319). — ^Belaringar, May, 1915. 
Euphemia elegans (No. 327). — ^Encounter Bay, January, 1922. 
Cuculus pallidus (No. 361). — ^Upper Manilla, Sept., 1914. 
Oaoomantis flabelliformis (No. 362). — ^N.S. Wales, Nov., 1911. 
Mioroeca fascinans (No. 3^). — Sydney, Nov., 1911. 

Petroica phoenicea (No. 393). — Flinders Island, Nov., 1912. 
Petroica goodenovii (No. 394). — ^Beltana, Aug., 1921. 

Melanodryas bicolor (No. 397). — ^Encounter Bay, Jan., 1921. 
Smieromis brevirostris (No, 490). — Scone, May, 1917 ; Bubbo, Aug., 


Gerygone fusca (No. 405). — ^Lisarow, May, 1915. 

Pachycephala rufiventris (No. 430). — Kendall, Jan., 1919; Beltana, 
Aug., 1921. 

Myiagra plumbea (No. 444). — Hawkesbury Biver. Oct., 1912. 
Campephaga humerialis (No. 462). — Hawkesbury Eiver, Oct., 1912. 
Hylaooia pyrrhopygia (No. 474).— Encounter Bay, Jan., 1921, 
Hylacola cauta (No. 475). — Monarto South, May, 1921. 
Cincloramphus cruralis (No. 484).— Near Broken Hill, April, 1917, 
.Ephthianura albifrons (No. 489).— Encounter Bay, Jan., 1921 (2). 
Ephthianura tricolor (No. 490). — ^Paraehilna, Aug., 1921. 
Ephthianura aurifrons (No. 491).— Broken Hill, April, 1917 ; Para- 
chilna, Aug., 1921. 

Serioornis frontalis (No. 519).— Lisarow, May, 1916 (2). 

Malurus oyaneus (No. 639).— Sydney, Nov., 1911 ; Kuitpo, S. Austr., 
May, 1921. 

MaluruB assimilis (No. 538).— Beltana, Aug., 1921. 

Artamus superciliosus (No. 560).— Cowra, Sept., 1911 
Artamus melanops (No. 662a).— Gunnedah, 1914; Beltana, Aug., 


GralliM picate (No. 67a.— Oowra, Sept., 1911; Pennant Hills, 
Sydney, Doc., 19lfi (D. Steel). 

Aplirfoceiphala lenoopsis (No. 678).— Gular, Oct., 1911 (2) ; Yanco, 
Oot., 1912; Mount Lofty Banges, Nov., 1920. 

Pardalotus striatns (No. 603).— North of Renmark, Jan., 1921. 
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Pardalotns affinis (No. 605). — Flinders Island, Nov., 1912. 

Pardalotns xantliopygius (No. 007). — Mannum, S.. Austr., Nov., 
1913. 

Glyciphila fulvifrons (No. 629). — ^French's Forest, near Sydney, 
June, 1915. 

Ptilotis fusca (No. 643), — Frendi^s Forest, June, 1915; Dubbo, 
July, 1915. 

Ptilo-tis sonora (No. 646). — ^Parachilna, Aug., 1921 ; Encounter 
Bay, Jan., 1922. 

Ptilotis cbrysops (No. 648). — ^Hawkesbury River, June, 1912, and 
Nov., 1914. 

Ptilotis Jeucotis (No. 651). — Dubbo, Aug., 1917. 

Ptilotis ornata (No. 656). — ^Monarto South, May, 1921. 

Licbmera austr alasiana (No. 667). — ^Flinders Island, Nov., 1912. 

Ptilotis leilavalensis (No. 661 a), — ^B eltana, Aug., 1921. 

Aoantbogenys rufigularis (No. 679). — ^Narrabri, Nov., 1916. 

Antbus australis (No. 687). — ^West Island, Encounter Bay, Jan., 
1922 

Mirafra borsfieldi (No. 688). — ^Encounter Bay, Jan., 1922. 

Turtur ferrago (introduced Dove). — ^Sydney, Mar., 1917. 

Passer domesticus (Sparrow). — Sydney, June, 1917. 

Haematozoa. 

(a) HALTERIDIA IN THE RED CORPUSCLES. 

Eudynamis cyanocepbala (No. 371). — ^Mummulgum, near Casino, 
Dec., 1916 (balteridia in 2 with gametes in botb). 

Melitbreptus brevirostris (No. 619). — ^Encounter Bay, Feb., 1921; 
Monarto South, Oct., 1920 (nil). 

Ptilotis leilavalensis (No. 661 a). — ^Beltana, Aug., 1921. 

Acanthogenys rufigularis (No. 679). — Narrabri, Nov., 1916 (one 
seen, occupying both ends of the red cell ana one side); 
Monarto South, Oct., 1920 (nil). 

Tropidorhynchus cornioulatus (No. 684). — ^Milson Island, Hawkes- 
bury River, May, 1915 (with Leucocytozoon). 

(h) TRYPANOSOMES IN THE BLOOD. 

Pachycephala melaneura (No. 426). — Stradbroke Island, Q’land, 
Sept., 1919. 

Entomyza cyanotis (No. 680). — ^Bumberry, Jan., 1916 (one degener- 
ated trypanosome seen, with Leucocytozoon). 

(c) LEUCOCYTOZOA IN THE BLOOD. 

Entomyza eyanotis (No. 680). — ^Bumberry, Jan., 1916 (with 
trypanosomes). 

Tropidorhynchus oorniculatus (No. 684). — ^Milson Island, Hawkes- 
bury River, May, 1915 (with Halteridium). 

Ailuroedus smithi (No. 720). — ^Bunya Mountains, Q*land, Oct., 
1919 (a few large spherical Leucocytossoa). 

13. Haematozoa not Detected. 

Geopelia humeralis (No. 26). — Stradbroke Island, Q*land, Sept., 
1919. 

Eudyptula minor (No. 62). — ^Encounter Bay, Feb., 1921. 

Hieracidea occidentalis (No. 260). — ^Narrabri, Jan., 1918. 



118 


CalyptorliyncTitis leachi (No. 289). — ^Narrabri, Nov., 1916 (2); 
Dorrigo, Jan., 1918. 

Oacatua gymnopis (No. 293). — ^Belfcana, Aug., 1921. 

Platycercus pennanti (No. 304). — ^Mount Wilson, June, 191.5; 

Bunya Mountains, Q'Land, Oct., 1919. 

Platycercus eadmius (No. 311). — Dubbo, July, 1915. 

Eurystomus pacificus (No. 341). — Scone, Oct., 1917. 

Cacomantis flabelliiformis (No. 362). — ^IVIilson Island, Havkesbury 
River, Jan,, 1915 (young bird); Stnadbroke Island. Q’land, 
Sept., 1919. 

Petrocnelidon nigricans (No. 386). — Stradbroke Island, Q'knd, 
Sept., 1919. 

Ortkonyx spinioaudus (No. 464). — ^Dorrigo, Jan , 1918. 

Oreocinda lunulata (No. 488). — ^Bunya, Mioutains, Q’land, Oct., 
1919. 

Chthonicola sagittata (No. 501). — ^Baan Baa, Jan., 1917. 
Acanthiza uropygialis (No. 509). — ^Baan Baa, Jan., 1917, Dnlibo, 
July, 1915. 

Acanthiza lineata (No. 511)-— Bunya Mountains, Q’land. Oct., 1919. 
Acanthiza pusilla (No. 512). — Bunya Mountains, Q’land, Oct., 
1919. 

Sericornis frontalis (No. 519). — Canobolas, Oct., 1916 (2 birds); 
Mount Irvine, June, 1915. 

Malurus cvanooblamys (No. 530a). — ^Bunya Mountains, Q’land, 
Oct., J919. 

Malurus melanocephalus (No. 542). — Mummulgum, near Casino. 
Deo., 1916. 

Artamus leucogaster (No. 559). — Stradbroke IslaJid, Q’land, Sept , 
1919. 

OoUuricincla rufigaster(No. 573). — Stradbroke Island, Q’land. Sept , 
1919. 

Climacteris leuoophaea (No. 593). — ^Bunya Mountains, Q’land, 
Oct., 1919. 

Zosterops dqrsalis (No. 699). — ^Bunya Mountains, Q’land, Oct., 1919. 
Stigmatops oculajris (No. 639). — Stradbroke Island, Q’land, Sopt , 
1919. 

Anthochaera carunculata (No. 675). — Scone, April, 1917. 

Sericulus chrysocephalus (No. 726). — ^Mummulgum, Dec., 191C. 
Corvus coronoides (No. 732). — ^Bumbernr, Jan., 1916. 

Oorvus oecilae (No. 733). — Stradbroke Island, Q’land, Sept., 1919. 
Strepera graculina (No. 736). — Scone, April, 1917 (2 birds). 
Passer domestious (Sparrow). — Sydney, June, 1917. 
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THE EXTERNAL CHARACTERS OF POUCH EMBRYOS OF 

Marsupials. 

NO. A.-PSEUDOGHiRORS DAHU. 

By Frederic Wood Jones, D.Sc., F.Z.S., 

Professor of Anatomy in the University of Adelaid-e. 

[Read June 8, 1922.] 

Plate VI. 

For all the pouch embryos of this interesting form I am 
indebted to the authorities of the Perth Museum. The 
animal was first described by Professor Collett in 1895. In 
1915 it was placed by Matschie in the sub-genus Fsetido- 
chiro'ps^ when that author split up the large Genus 
Pseudochiriis of Ogilby. PseudochiropB dahli and P. archeri 
are the only Australian members of the sub-genus, the 
other seven constituent species being confined to New 
Guinea. From the external characters of the pouch embryo 
it would appear to be a particularly interesting form, and 
one that is undergoing remodelling in response to the 
demands of a comparatively recent radiation. 

Pair , — ^Hair is first visible in the 80 mm. stage, at which 
time the embryo is flesh coloured. The 50 mm. embryo 
shows no trace of body hair, though the specialized tactile 
vibriscae are present. When the embryo has reached 105 mm. 
the body is entirely clothed with short hair, the general 
colour of which is light brown. The skin of the embryo is 
free of pigment. 

IJair Tracts . — The hair tracts are charted from male B, 
Perth Museum, the embryo, which is shown at pi. vi., being 
105 mm. in total length. Upon the head are numerous 
definite hair fields arranged in a rather complicated manner 
(see fig. 1). 

(A) Immediately behind the naked rhinarium a field 
of short hair shows a uniform forward direction; the free 
tips of the short hairs extend to the superior margin of the 
naked rhinarium, and to the upper margina of the narial slit. 

(B) Behind this is an area extending backwards to the 
anterior angle of the eye, and laterally downwards to the 
mysticial region. In this field the hair is directed forwards 
and towards the mid-line, so that the areas of the two sides 
of the snout meet in the mid-line at a hair ridge. This field 
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is also marked off by a definite ridge from tbe field imme- 
diately in front of it. 

(C) Above and around the eye, tbe bair streams upwards 
and backwards so that it leaves a well-marked divergent 
parting above and in front of the orbit where the hair of 



field (C) streams backwards away from the forwardly- 
directed hair in field (B). 

The area (C) meets its fellow of the opposite side in the 
mid-line of the head and ends behind at a convergent hair- 
line which TTins roughly from the crown of the head to the 
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H«.ir tiacts (Specimen Mal-e B, Perth Museum, 106 mm ) 
The auricle is represented as cut off close to the head. 



posterior margin of tlie palpebral fissure. At the crown of 
the head a whorl (V in fig 1) is developed upon each side 
of the middle line at the upper end of this convergent line. 



Fig. 3. 

Facial vibnscae (from Specimen A, Perth 
Museum, 80 mm.). 


The next tract (D) is a complex one, for radiating from 
a single mid-line whorl (W in fig. 1) situated upon the dorsal 
surface of the head opposite the margin of the ears, the hair 



Brachial vibriscae (from Specimen Female A, Perth 
Museum, 80 mm.). 


streams in three different directions : (1) forwards and 

downwards, where it meets (C) at the convergent hair-line; 
(2) outwards to clothe the dorsal and posterior surface of 



123 

the ear; and (3) backwards and downwards into the general 
body stream. 

Upon the side of the face the mysticial field, which 
starts at the lower narial margin and turns backwards below 



Fig. o. 

Calcaneal vibriscae (from Specimen Female A, 
Perth Museum, 80 mm.). 


(A) and (B), becomes continuous with the sub-occular field. 
The hair in this tract (E) is directed backwards and 
slightly downwards. At the angle of the mouth it joins with 



Fig. 6. 

Rhinarium (from Specimen Female A, 
Perth Museum, 80 mm.). 


the backwardly directed stream of the lower jaw. These 
combined backwardly-directed streams meet the pre-auricular 
part of the field (D) and continue the convergent hak-line, 
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which, starting at the crown of th<e head, ran past the 
posterior angle of the eye to the lower jaw near its angle. 

The hair tracts of the body and limbs need little 
description to supplement their diagrammatic representation 
in hg. 2. 



Fig. 7. 

Form of the external ear. 

A, 3o mm. stage, B, 60 mm. stage. 



Fig. 8. 

Form of the external ear. 

C, 80 mm. stage. D, 105 mm, stage. 


There are no hair reversals upon the body or limbs, and 
no whorls, crests, or partings are present. The main stream- 
lines are caudad and ventrad on the body and ventrad and 
post-axial on the limbs. 
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Hair is continued to the ungual extremity of the 
phalanges of both manus and pes; the heels in the fully- 
haired embryo are almost wholly naked. 

The hair when first present is so pale as to be practically 
colourless; when the embryo is fully haired the hair is of a 
very pale brown. 


IV 



Fig. 9. 

Left manus, 35 mm. stage. 


Sefiaori/ Papillae and Yihriscae . — Sensory papillae are 
developed at the 35 mm. stage and vibriscae are present at 
50 mm. The first papilla to appear is the ulnar-carpal. 

Facial YihrUeae ^ — ^The mysticial set consists of 6 rows 
of papillae (in Collett's description 7), giving rise to 2, 5, 7, 6, 
6, and 5 backwardly-direct^, pale vibriscae, respectively. 
The supraorbital papilla is large, and gives origin to 2 
vibriscae. The genal bears 6 long sensory hairs. The 
interramal is inconspicuous, with 2 pale hairs; and the 
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submental consists of small papillae with rather trivial but 
early developed hairs (see fig. 3). 

Brachial V^h^iscae . — The ulnar-carpal papilla is large, 
and gives rise to a brush of half a dozen or so pale bristles. 



Fig. 10. 

Left manus, 106 mm. stage. 


The anconeal and the medial brachial give rise to a single 
haxT each (see fig. 4). 

Crvral F»6mcae.— The cniral papilla is well developed, 
stout tactile hairs arise from it, one of these bristles 
Ming, in all spedmens, considerably longer than the other 
(see fig. 5). 
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The Bhinarnnn , — The rhinariura is roughly triangular 
in shape and distinctly grooved in the middle line. The 
surface is finely granular. The narial slits are bounded 
above entirely by naked skin, but their lower margins are 



Fig. 11. 

Left pes, 35 mm. stage. 


pubescent behind. The infranarial portion of the rhinarium 
runs to the upper lip, forming a very definite portion of its 
medial area, (see fig. 6). 

The External Ear (see figs, 7 and 8). — ^In all stages 
which I have examined the auricle has b^n folded back- 
wards. This is true of the 35 mm. embryo. The whole 
process of the development of the pinna may be described 
as a progressive simplification. Two well processi antihelicis 
appear, but only one persists as a meatal operculum. A 
well-marked bursa in the 80 mm. embryo becomes reduced 
to an insignificant depression in the 105 mm. stage. Of the 
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tragus and antitragus, the tragus alone persists in any degree 
of finished development. 

The Manw (see figs. 9 and 10). — The digital formula of 



V 


Fig. 12. 

Left pes, 105 mm. stage. 


the haired embryo is 3>-4>-2>5>-l. In the earlier stages 
the 4th digit is longer than the 3rd. In the 80 mm. embryo 
there is a dehnite tendency for the digits 1 and 2 to stand 
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in opposition to digits 3, 4, and 5; but by th-e 105 mm. stage 
this dual division of tbe manus has ceased to be at all well 
marked. Herein lies tbe great interest of tbe manus of this 
form. Apical pads are present on all digits and are striated. 
Interdigital pads are striated and are 3 in number, interdigital 
pad 1 being fused with tbe thenar pad. 




Three stages in the development of the pad at the base 
of the first pedal or digit. 

A, 50 mm. B, 80 mm. 0, 105 mm. 

The Fes (see figs. 11, 12, 13). — The digital formula is 

4>>5>2,3>1; the syndactylous toilet digits being relatively 
far longer in the early stages. Apical pads are present and 
striated. Interdigital pads striated, but the striations are 
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somewhat ill defined in older embryos. The point of out- 
standing interest is the fusion of interdigital pad 1 with the 
thenar pad, and the progressive diminution of the striations. 
Between the 80 mm. and the 106 mm. stages considerable 
readjustment takes place in the disposition of the sole in the 
region of the base of the first pedal digit (see (B) and (C) in 
fig. 13). Professor Collett has described in an embryo “about 
100 mm., from snout to vent” 2 pads at the base of the big 
toe, but gives no description of the pads in the adult. This 
change is presumably to be correlated with the loss of 
opposibility of digits 1 and 2 to digits 3, 4, and 5 in the 
manus. It would seem that the animal had somewhat fallen 
from the arboreal standards of its immediate stock. The 
diagnosis made from the conditions of the hands and feet is 
home out by Professor Collett’s account of its habits : ^'During 
the day time it hides amongst the colossal boulders, and 
leaves the rocks only at night, when it ascends the trees in 
search of food” (P.Z.S., 1897, p. 332). 

External Gemfialia . — The pouch is normal. The opening 
directed oephelad, and 4 mammary areas are present. 


DESCRIPTION OF PLATE VI. 

Pseudochirops dahli. 

Pouch young photographed against a background of squares. 

Specimen Male B, Perth Museum, 106 mm. 
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I. Introduction. 

The occurrence of brown coal in Tertiary strata in the 
vicinity of Moorlands, a railway station on the Pinnaroo 
line about 87 miles from Adelaide, has led to very consider- 
able mining activity thereabouts during the past two and a 
half years. As a result, much valuable geological informa- 
tion has been collected in an area where otherwise no 
geological section of the beds would be available. 

We are particularly indebted to Mr. A. C. Broughton, 
the representative on the field of the principal mining com- 
pany, for assistance in procuring data and material amplify- 
ing such as was secured on our own visits, which date back 
to the inception of the present mining enterprise. The 
Government Geologist has iso favoured us with information 
required relating to the Government bores. 

Though the main bulk of these notes were prepared 
more than two years ago, publication has been delayed in 
case important additional information relating to the beds 
should accrue as a result of mining development. In the mean- 
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time m.uch lias been made public in the Mining Reviews 
of the Department of Mines under reports by the Govern- 
ment Geologist, Mr. L. K. Ward; the Chief Inspector of 
Mines, Mr L. J. Winton; and the Engineer for Boring, 
Mr. C. F. Dufiield. A short note has also been contributed 
by Mr. A. G. Broughton. < 2 ) 

•Xhe scope of this present paper is accordingly restricted 
to generalized notes upon the strata, more particularly a 
correlation with the Tertiary beds of other localities. 

II. General Physiographic and Geplogical Features. 

Moorlands is situated on a nearly level mallee-covered 
plain which extends from the Murray River (some 10 miles 
to the west) eastward into Victoria. Over all this area 
undulations of the surface are rarely conspicuous. Perhaps 
the most noteworthy of such is the long, low rise known as 
Marmon Jabuk Range, which trends in a general N.N.E. 
and S.S.W. direction across the country just to the north 
of the Moorlands coal field. Such rises are often composed 
of flexed Tertiary beds, but, at other times, much more 
ancient rocks come to the surface in these more highly 
elevated portions. The latter are frequently slaty beds not 
unlike certain of the Adelaide Series,’" and probably of 
late pre-Cambrian age.^^) At times more liighly altered 
sedimentary rocks appear; for exarpple, a strongly developed 
chlorite schist was entered in a well sunk about one mile 
south-east of Moorlands railway station. Ancient igneous 
rocks are, probably, not uncommon underlying the Murray 
mallee lands, as evidenced by the outcrops of pink granite at 
Mannum, at Murray Bridge, and to the south of Coonalpyn ; 
also, the appearance of a broad intrusive sheet of gabbroic 
rock, now much modified by age, exposed in the railway 
cutting, on the line to Moorlands, about two miles beyond 
Tailem Bend. 

But, though there is unquestionably a considerable 
diversity in the underljdng strata, the surface features of 
these mallee plains, as a rule, give little indication thereof, 
for there is developed everywhere at the surface a hard 
travertine formation which varies from a few inches to a 
few feet in thickness. It is thickest where it overlies Tertiary 
strata and thinner where the more ancient rocks underlie it. 


(1) See Mining Review, Nos. 13, p. 21 ; 32, pp. 82-38 ; 33, pp. 
66-78; 34, pp. 31, 32, 34-39, 43-50; 35, pp. 25, 26, 28-42, 47-55. 

(2) ‘'Notes on the Geology of the Moorlands (South Australia) 
Brown Goal Deposits,'’ by A. G. Broughton, Trans, Roy. Soc. 
S. Austr., voL xlv., 1921, pp. 248-253. 

(3) Fide Paper read hy T. W. E. David, Trans. Roy Soc. 
S. Anstr., vol. :!5vi., Nov., 1921. 



Where one has to cross this country in a vehicle, the traver- 
tine, outcropping in knobby and platy masses, is, for the 
most part, developed uncomfortably close to the surface, but 
in depressed areas it is usually covered by a thin mantle of 
sand or sandy soil. Occasionally, superficial sand is heaped 
up into low dunes, which aid to modify the monotonous level 
of the country. 

Even in the areas occupied by them, it is a rare thing 
to locate the Tertiary beds definitely by the discovery of 
fossil remains at the surfaces, though some of the larger 
molluscan remains have been found amongst the surface 
travertine in specially favoured spots. Bores put down in 
search of brown coal are gradually furnishing definite data 
as to the distribution and details of deposition of these beds; 
but so far, beyond the fact that some part of the trans- 
Murray mallee country is underlain by Tertiary formations 
and some is not, little absolutely definite is known. 

Tlie probability is that only in minor areas does the 
ancient primary rock come to the surface. Elsewhere fossili- 
ferous Tertiary beds, in greater or less thickness, either 
horizontal or but slightly inclined, are to be expected as the 
uppermost formation, but owing to the semi-arid climate are 
masked at the surface by the development of a dense super- 
ficial layer of travertine or aeolian sand formation. 

The steep cliff-like banks of the lower Murray river, 
which latter approaches within 10 miles of Moorlands, furnish 
good geological sections through marine Miocene (Janjukian) 
beds which have been long explored. Patches of lower 
Pliocene (Kalimnan) limestone are also dispersed in this region, 
above the Janjukian, but are less regular than the latter. 

To the east of the river, in the vicinity of Tailem Bend, 
these beds thin out very quickly, and within a few miles of 
the river the older formation comes to the surface over 
considerable areas. In this neighbourhood only scattered 
shallow pockets of the Tertiary, principally Kalimnan, are 
met with. This condition persists eastwards until Moorlands 
station is closely approached, when a decided and continuous 
low dip to the east carries the pre-Tertiary rocks downwards, 
so that an ever-increasing thickening of the Tertiary beds 
is met with as the Victorian border is approached. This state 
of affairs is illustrated by the data from various bores quoted 
by Mr. L, K. Ward.^"^) Whereas **bed rock'' (pre-Tertiary) 
is encountered at depths ranging between 50 ft. and 100 ft. 
in most of the areas where mining activity is now proceeding 
at Moorlands, a bore sunk at a point 40 miles to the east 
penetrated 852 ft. of Tertiary strata before meeting the 
older bed rock. 

(4) Min. Rev., No. 33, pp. 72-74. 
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Recent mining exploitation has shown that the brown 
coal seams are developed at or near the bottom of the 
Tertiary formation. As a consequence of the dip to the east, 
the brown coal formation comes to the surface, or nearly 
approaches it, in the Moorlands area. It is this fact that 
has led commercial exploitation to especially favour this par- 
ticular locality, for open-cut mining is thus made possible, as 
opposed to the more expensive method of winning the coal 
by deep mining, entailing additional costs in labour, pump- 
ing, and timbering. 

In connection with mining exploration, bores are now 
being sunk at intervals of 300 yards, and even closer, in 
places. This close boring is steadily accumulating a fund 
of information invaluable for discussion of the contour of the 
surface upon which the Tertiary strata was laid down. Thus, 
also, will much light be shed upon the question of erosion 
intervals, if such do actually exist between the beds of the 
Tertiary strata. But until all the bores can be referred to 
the same datum level, which has not so far been done, final 
statements in regard to the above must be deferred. 

In Mr. Broughton's paper (5) reference is made to one 
line of bores which he had related to the same datum level 
by means of a dumpy-level traverse. As a result, he shows 
that the floor of the Tertiary formation is slightly undulating 
and the coal beds occupy the depressions in this old land 
surface of low relief. On this evidence it is assumed that 
the shallow basins containing coal are isolated by rises in 
the floor of ancient slaty rocks. 

These depressed basins may have been ponded areas in 
the coal-forming period, where plant life thrived and was 
preserved in sodden beds. Subsequent marine sedimentation 
overlapped the lignite-filled basins and extended as a con- 
tinuous sheet over much of the former old land surface. 

The very unequal thicknesses of brown coal met with in 
the various bores is accounted for, at least partly, by such 
an original accumulation in basins, But it yet remains to 
be shown to what extent irregularities in the coal beds are 
due to wash-outs of the nature of erosion by contemporaneous 
streams of the coal-forming period, which tracks would be 
afterwards obliterated by silts rendered highly carhonaceous 
from ligneo^us matter transported from erosion areas else- 
where, This and the question of a general erosion interval 
at the upper limit of the lignite beds, with its bearing also 
upon the extent and distribution of the residual lignite are 
matters to be settled when the boring operations are com- 
pleted. 

( 5 ) Jjoc. cii. 
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III. The Tertiaby Strata at Moorlands. 


Division 1. 

Recent. 
Division 2. 
Lower Pliocene 
(Kalimnan). 


Division 3. 
Miocene Marine 
(Janjukian). 


Division Jh 

Miocene Lacustrine. 


100-ft. level. 


Pre-Caml>rian, 



Fig. 1. 


Surface sand. 
Travertine. 
Pale-yellow sand. 
Hard limestone 
(oyster bed). 


Clayey and sandy 
beds of greenish 
(glauconitic) or pale- 
yellow colour. 


Section B, 
Light-grey to dark- 
grey clayey marls and 
calcareous muds. 

Section C. 
Bark-grey pyritic 
sandy limestone above. 
Bark-grey carbona- 
ceous pyritised muds 
below. 

Lignite with clay. 


Lignite. 


Lignite with clay. 


Clay with lignite. 


The geological section, set forth herewith, repr^ents the 
Tertiary strata existing in the vicinity of the main shaft sunk 
by the Murray Coal and Oil Co., which is at the saine time the 
vicinity of Government Bore 25. It is the particular locality 
where most of our detailed observations were made. , In 
to better illustrate the average nature of the beds, a slight 
generalization has been assumed. 
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In tlie following descriptions, the major formations are 
taken in descending order from the surface. 

Division 1, 

RECENT SURFACE FORMATION. 

Travertine, with more or less blown sand, forms a surface 
layer. The travertine is the usual surface form developed 
under the conditions of a semi-arid climate. In some parts 
of the field, the travertine sits directly upon the Ostrea lime- 
stone, and is little more than an addition to and modification 
of it. Elsewhere, sandy beds intervene which may or may 
not belong to the marine series below. 

Division 

A KALIMNAN (LOWER PLIOCENE) OYSTER BED. 

This is a hard marine limestone, usually buff-coloured. 
This rock is what may be termed a ‘'ragstone,^' or roughly 
fracturing limestone, filled with oyster shells and pectens. 
It would appear from the results of borings that this bed is 
not continuous over the field. In many cases, however, it 
is undoubtedly included with the surface travertin© in the 
one entry. The fossils determined from this horizon are : — 

Pelecypoda — Ostrea aremcola, Tate, a smooth upper 
valve; 0. sturtiana, Tate, probably the commonest 
fossil in this bed; Pecten antiaiostralis, Tate, rare; 
7^. palmipes, Tate, a fragment only; S pond i/I us 
aremcola, Tate, a restricted Aldingan species, rare. 

Pisces — I sums liastalis, Agassiz, sp. (tooth). This fossil 
is rather worn, but the outline leaves no doubt of its 
identity. A common Victorian Kalimnan fossil. 

Embedded in this limestone small pebbles of white quartz 
and other rocks are occasionally met with. Of the latter 
the following were collected: — A water-worn pebble, 3 in. 
in length, of a rock resembling a mica granulite; several 
chips of slat© up to 2 in. in length ; and two pieces of basalt, 
one water-worn, the other partly faceted. 

The latter basalt specimen measures about 4 in. by 2 in. 
It is a grey rock with open steam holes, the vesicles being 
drawn out by flow. In microscopic section, laths of labra- 
dorite felspar are noted to be the dominant feature. A flow 
arrangement of the felspars around the steam holes is evident. 
A large corroded fragment of plagioclas© exhibiting poly- 
synthetic twinning is also to be seen. A small amount of 
interstitial pyroxene is still visible. A considerable quantity 
of secondary serpentine is present and appears to be chiefly 
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after olivine. Magnetite is present 'in moderate quantity, 
and also leucoxene. Traces of limonite and haematite are 
also present. This rock is not similar to any specimens of 
the Mount Gambier basalt which we have at hand for com- 
parison, but in general character it is like some of the Mel- 
bourne basalts. The question that arises is from what locality 
and by what means did it become transported to its present 
situation ? 

Division S, 

JAN JUKI AN (mIOCENE) MARINE BEDS. 

SecUon A. 

GREEN AND YELLOW CLAYS AND SANDS. 

These are soft clayey and sandy beds, often notably 
calcareous, of greenish or buff colour. Yellowish and reddish 
mottlings and streaks may appear where these beds rise 
above ground water level, thus exposing the iron content to 
oxidising inffuences. 

In some portions of the field borings have revealed strata 
in this section of the beds of great uniformity. In such cases 
a general buff colour is assumed. The greenish tint due to 
glauconite granules, which is an outstanding feature in other 
areas, is, in these situations, largely suppressed. In all cases, 
however, at least a little glauconite can be detected, on close 
examination. Tlie buff-coloured silt forming the bulk of such 
beds is exceedingly fine-grained and of low specific gravity. 
The average grain size amongst the observable discrete par- 
ticles in one of the finer bands proved to be 1/100 of a 
millimetre diameter. The coarser particles are well rounded 
except for very minute flecks of mica. The sand grains of 
the coarser beds of this series are unusually rounded and 
polished. In fact, a large part of these buff-coloured sedi- 
ments is loessial in character. Such beds are particularly 
well represented in a bore at the cross roads, some two miles 
north of Moorlands station. The buff-coloured component 
of this sediment possibly originated as wind-blown dust from 
the interior of the continent, picked up and transported by 
the ancestral Murray-Darling Eiver system. Judging from 
the highly glauconitic character of some of the beds, such were 
probably laid down in current-disturbed waters at a con- 
siderable depth. 

Dossils are reasonably common only in the more highly 
glauconitic portions of this section. One such bed of a bright 
apple-green colour and of a calcareous nature was examined 
in detail for fossils. Polyzoa were found to be comparatively 
numerous and rotaline foraminifera not uncommon. Besides 
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th-es© there are occasional Brachiopods, Bivalves, joints of 
Alcyonarians, and ossicles and spines of Echinoderms. 

A similar bed was struck in several of the Victorian 
mallee bores, where it was seen to be a bed of glauconitic 
and shelly sand and glauconitic chert. 

A small series of fossils selected from a highly glauconitic 
bed of this division yielded the following : — 

Foraminifera — TrimcatuUna ungenana, d’Orb, sp. 

Fairly abundant. 

Anthozoa — Mopsea tenisom. Chapman. The smaller and 
slenderer joints of this coral are very abundant in 
the washings. 

Eehinodermata — Cidaroid spines, various; (^)Antedony 
ossicle. 

Polyzoa — Cellaria, sp.; Adeona obliqua, MacGillivray ; 
Porina graciUsy Milne-Edwards, sp. ; Steganoporella 
patulay Waters, sp. ; Gellepora gambierendSy Busk ; 
Befepora permimita y MacGillivray. 

’BvSi.chxopoddL—TeT^ehratuUna catimihmformiBy Tate; 
Magasella wooddanay Tate. 

Pelecypoda — Fecten foulclieriy T. Woods (a fragment). 

Pisces — The following fish teeth were collected on the 
field and handed to the authors, it being understood that all 
were obtained from Dividon 2 (the Miocene) of the section, 
and principally, if not entirely, from Section A, Tliey are, 
in nearly all cases, much rolled and often imperfect. The 
determined species are: — 

OdontasplB elegans^ Agassiz, sp. — This widely distributed 
species is here quite abundant, being represented by about a 
dozen specimens. It is more commonly met with in the 
European Miocene and Pliocene than in Australia, and we 
have never before seen so many specimens of tliis form from one 
locality. It occurs in the Eocene and Lower Miocene of New 
Zealand, and in the Miocene and Lower Pliocene of Victoria. 

Odontasipis incurva, Davis, sp. — This species is here repre- 
sented by one specimen, nearly perfect, but for the left side 
of the base being missing. It is fairly common in the 
Miocene and Lower Pliocene of Victoria, and it has a much 
more extensive range in New Zealand, where it begins its 
history in the Upper Cretaceous (Danian) and ranges up to 
the Lower Miocene. 

Odontaepis exigua, Davis. — Tliis species is here repre- 
sented by several examples. It is quite a new record for the 
Australian Tertiary deposits, as hitherto it has only been 
found in the New Zealand Lower Miocene of the TVelissick 
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Basin. The widely expanded base, relatively small size, and 
the short stout fang are distinguishing characters. 

Odontaspis atte'tmata^ Davis, sp. — Two imperfect examples 
are referred to the above species. It was recorded from the 
Oamaru Series of New Zealand. In Victoria it is found in 
the Miocene, and is of the same age in South Australia 
(Aldingan Series). It also occurs in the Lower Pliocene 
(Kalimnan) at Beaumaris, Port Philip. 

Section B. 

LIGHT-GREY AND DARK-GREY CLAYS. 

These underlie the greenish and yellowish beds of the 
previous section. Faint bluish and chocolate colours some- 
times appear, Sandy beds are not uncommon. These beds 
are fairly rich in calcium carbonate. Pyrites may enter in 
noticeable quantity at the base of this section. The pre- 
dominating dark colour is due to carbonaceous matter, and 
IS doubtless derived from beds of the underlying lignite where 
exposed in other areas undergoing erosion at the time of 
deposition of these clays. 

Apart from the colouration due to carbonaceous matter, 
the beds of this section are very similar to the previous, and 
appear to be merely a continuation downwards of the same 
general type of sedimentation. Small marine fossils, prin- 
cipally gasteropods, are sparsely distributed in this section. 

Section C . 

MARINE LIMESTONE AND CARBONACEOUS MUDS, USUALLY 
* PYRITISED. 

This section immediately overlies the lignite series. It 
is never very thick. A hard dark-grey or, less frequently, 
light-yellow sandy limestone, full of marine fossil remains, 
usually limits it above and rests upon a dark sandy mud full 
of molluscan and other remains. Both the limestone and the 
mud are usually highly pyritised. At its base it often shows 
distinct brecciation, including fragments of slate. So that 
in all probability there was in progress in the vicinity, at the 
time of the accumulation of this bed, a great deal of erosion. 
The black carbonaceous and pyritous condition of the sedi- 
ments points to material worn down from the previously 
formed lignitic bed. 

It is without doubt equivalent to Tate^s horizons in 
the Croydon Bore at 1,376 ft. (‘‘Bituminous clay and black 
sand; T urritella ald%ngae^^ ) ^ and 1,681 ft. (“Bituminous shale; 

(6) Trans. Roy. See. S. Austr., vol. xxii., 1898, p. 195. 
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casts of gasteropods in chalcedony, calcite and iron pyrites, 
some shiell matter; Turritella dldingae^ Mescdia stylacris, 
Fihularia gregata, Gelleporo-" ). 

Examined as to its nature, the following details are 
observable : — 

When moist this bed is somewhat sticky in texture, bill 
easily washes down, on account of the large proportion of 
fine quartz sand which it contains. 

Fine Washings , — These consist largely of quartz grains, 
sub-angular to rounded, with usually a very high polish. 
They were undoubtedly of aeolian origin and carried into 
the marine deposit either by estuarine river flows or high 
winds, but most probably through the former. The quartz 
grains measure about *4 to 1 mm. in diameter. Admixed with 
the quartz grains are numerous granules of pyrites and frag- 
ments of polyzoa and calcareous molluscan shells ; some of the 
shell fragments show attached crystals of iron pyrites. 

Coarser Washings . — About one-sixth of the material 
remains as coarse washings and contains by far the larger 
number of fossils. These are more or less fragmentary, or 
often partially pyritised. Some of the smooth, rounded, 
white, quartz pebbles are beautifully coated by a superficial 
deposit of brassy pyrites laid on in electroplate fashion. 

The fossils determined from this horizon are: — 

Anthozoa — Mopsea tenisom^ Chapman; U. liamdtonu 
Thomson, sp. 

Echinodermata — A cidaroid spine, cf. Leiocidaris. 

Polyzoa — Cellepora gamhierensis Busk; Adeorta ohUqiea^ 
MacGillivray ; Forma gracilis, Milne-Ed wards, sp. 

Brachiopoda — Terebratula tateana, T. Woods. 

Pelecypoda — Lim apsis insoHta, Sowerby, sp. ; Area 
(Flagiarca) cainozoica, Tate, sp, ; A. (Barhatia), 
sp.; Grassatelhies commvnis, Tate, sp.; Cardiia 
latissima, Tate; G. delicatula, Tate; Cardivm 
monilitectum, Tate; Gorhula py aid at a, Tate; (\ 
ephamilla, Tate. 

Gasteropoda— CoZZomh parvvla, Tate; Evspira effas<t, 
Tate; Tmritella aldingae, Tate; T. tristira, 
Tate; T. p^atyspira, T. Woods; Diala, sp. ; Letorinm 
oligosUrum, Tate, sp.; Marginella, cf. stromhiformis, 
T. Woods; Scaphella pagodddes, Tate, sp.; S. 
puehlensis, Pritchard, sp. ; Ancilla ligata, Tate, sp. ; 
Turris, sp. ; Actaeon, cf. suhscalatus, Cossmann. 

Pisces — Pish otolith (Teleostean). 
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Division 

JANJUKIAN LACUSTRINE, CARBONACEOUS BEDS WITH LIGNITE. 

These are fresh water lacustrine beds of very variable 
thickness which rest, more or less horizontally, upon the up- 
turned edges of steeply inclined slates and other strata of 
Lower Cambrian or earlier age, and are overlain by the 
Janjukian marine beds. There appears to be some evidence 
of erosion of the upper limits of the ligneous series, but the 
extent of such will be better defined as exploration of the 
field proceeds. 

It is evident, however, that the age of the fresh water 
ijgLi ^ bearing beds is either Miocene or pre-Miocene. It is 
most reasonable to regard these beds as having formed con- 
temporaneously with either one or other of the strongly 
developed Tertiary lignites of the adjacent State, Victoria. 
Referring to theso latter occurrences, the Altona lignite series 
is intercalcttv^d typical marine Oligocene (Balcombian) 

fossil bands. But the Morwell beds, so far as can be judged, 
occupy a foT’» ' ‘‘ijuscrine or coastal swamp area, of which 
the hiiituiuin . ri Vposits of the Miocene Dargo High 
Plains form a part. Judging from the palaeogeography of 
the rog’^v* thVrefore, the Morwell lignite is Miocene in age 
The reference of the carbonaceous lacustrine beds at Mooi- 
lands to Lue Morwell (Miocene) period is indicated by the 
fact that they appear to be comparable with a similar forma- 
tion, underlying the polyzoal rock in the mallee, and which, 
besides co-i Gaining lignite, includes typical Janjukian marine 
shells, Trigonia lamarchi, found occurring at the top of the 
Janjukian, and the foraminifer, Gyclammina complanata, 
Chapman, the latter being found at the base of the Janjukian 
at Anglesea. 

Ligneous beds of a character similar to these at Moor- 
lands are now being actively explored at three other localities 
in South Australia, namely, at Clinton, (7) on the west side of 
Gulf St. Vincent, almost at its northern extremity ; at Hope 
Valley, one of the northern suburban areas of Adelaide ; 
and at Noarlunga,(9) 23 miles south •'of Adelaide, adjacent to 
Gulf St. Vincent. Furthermore, similar beds were encoun- 
tered in a Government bore put down at Bower, 20 miles 
west of Morgan, several years ago. There is also other 
evidence from boring operations in South Australia, indicating 


(7) Vide Bept. of Mines, S. Anstr. ; Min. Bev., Nos. 34, pp 
29w31, 40, 51; 35, pp. 26, 27, 43-46, 55-56. 

(8) Min. Rev., Nos. 14, p. 10; 20, pp. 19, 40, 41; 33, pp. 25-37; 
34, pp. 27-29, 33, 41, 42 ; 35, pp. 13-15. 

(9) Min. Rev., No. 33, pp, 78. 79. 

(10) Min. Rev., Nos. 20, p. 11; 28, pp. 26-28; 29, p. 23. 
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that prior to the period of foimation of the Miocene manne 
beds there was a great and widespread development of Tertiary 
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The South Australian areas where lignite beds have been 
proved belong to one or other of two main regions of Tertiary 
sedimentation. Of these, one is Gulf St. Vincent and its 
borderlands ; to this the Clinton, Paradise, and ISToarlunga 
occurrences are to be referred. The other is the great Murray 
Gulf, so marked a feature of Tertiary times in Australia, 
when a shallow sea extended all over the south-east lands of 
South Australia, part of Victoria, and even reaching well 
into New South Wales territory. Bower and Moorlands 
belong here. The published results of the Government bores 
indicate that the lignite beds of the Gulf St. Vincent area 
are embedded in, and entombed beneath, strata of a more 
sandy nature than is the case on the Murray side, where very 
fine clayey and calcareous silts are a greater feature. This 
is no doubt attributable to muddy waters delivered to the 
latter area by the great ancestor of the present Murray- 
Darling system. 

In this connection there is some evidence- indicating 
that, in all probability, the brown coal of the Gulf St. 
Vincent region may reach a greater degree of freedom 
from ash than that influenced by the muddy waters of the 
ancestral Murray, So far as at present explored, this is the 
case, as can be noted by a comparison of the seams at Moor- 
lands with those at Clinton. The Mines Department Eecords 
give composite analyses of all lignite beds met in all bores 
to date, respectively, in each of thes fields as follows : — 



Moorlands. 

Clinton 

Moisture at 105° C. ... 

5r41 

51-47 

Volatile matter 

21‘38 

24-29 

Fixed carbon 

13-82 

15-16 

Ash 

13-39 

9-08 


100-00 

100-00 

Sulphur content 

2-66 

2*01 

Average moisture after 
air-drying 

15-74 

16*94 


In arriving at these figures the Government Geologist, 
Mr, L. K. Ward, differentiates the carbonaceous beds as 
follows : — 

'^Lignite'' is such as contains not less than 24 per cent, 
of ash. 

''Lignite with clay’^ is the designation for beds contain- 
ing between 24 and 50 per cent. ash. 

"Clay with lignite’’ distinguishes beds containing over 
50 per cent. ash. 

(11) IncludCtS Bores 1 to 34, at Moorlaudb ; and 1 to 4, at 
Clinton. 
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Though th-e above figures represent the average case, so 
far as, exploration has yet proceeded, seams are met with of 
much better quality than the average here stated. For in- 
stance, at Moorlands the better quality lignite is illustrated 
in Bores 23, 24, and 31 by seams, respectively, 13 ft., 18 ft., 
and 16 ft. in thickness, averaging only about 7 per cent. ash. 
At Clinton, in Bore 1, a band of lignite, 15 ft. in thickness, 
containing less than 6 per cent, ash, is recorded; and in 
Bore 2 there is a 15-ft. seam with 7’3 per cent. ash. 

Tlie ultimate relative merits of the two fields, from an 
economic standpoint, depend upon factors far more important 
than slight differences in composition. The shallow depth of 
the formation, the more water-tight nature of the strata, 
the comparative freedom from serious quantities of ground- 
water, are all factors which favour the Moorlands area. On 
the other hand, convenience in geographic situation for 
marketing the fuel is favourable to the Gulf St Vincent 
localities. 

It is probable that, in the aggregate, great quantities 
of brown coal will he proved, eventually, at the base of the 
Tertiary formations in South Australia. Tliis is most re- 
assuring from an economic standpoint, for the mineral fuel 
resources of the State are otherwise limited to the semi- 
bituminous, Triassic(i 2 ) coal of the small Leigh Creek basin. 

The best of the Leigh Creek seams OT averages about 
20 ft. of coal carrying 18 per cent, ash and 20 per cent, of 
moisture displaceable at 105® C. Of this seam the best 6 ft. 
averages as follows: — 



Per cent. 

Moisture lost at 105® C 

32-0 

Volatile matter 

26-4 

Fixed carbon 

34-7 

Ash 

6-9 


100-0 


This appears to be the best that the Leigh Greek semi- 
bituminous coal field can produce as a working proposition. 
So taken into consideration with remoteness from centres of 
population, it is obvious that the Tertiary brown-coal forma- 
tions are likely to be the State's mainstay in the matter of 
fuel resources. 

(12) The occurrence of Mdciviaeniopieris wianamattae land 
Thinnfeldia odoniopteroides in these beds fixes the age as Triassic. 

( 13 ) Vide Government Geologist's Report, Min. Rev., No. 27. 
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In general appearance and composition, the Moorlands 
lignite- is very similar to the better known Victorian occur- 
rences — for example, that of MorwelL The latter, however, 
is freer from ash than any of the South Australian so far 
examined. 

No fossil remains other than plants have yet been 
detected in the lignite and associated clays of Division ^ 
in the Moorlands section. The plant remains in the lignite 
itself are singularly well preserved, often retaining the woody 
structures so as to be clearly distinguishable in the hand 
specimen. 

The coal cuts like cheese and, consequently, is easily 
excavated. In the seam, or when freshly mined, it is of a 
black or deep chocolate-brown colour, but exposure to the- 
air at the surface spon causes it to dry out, accompanied by 
contraction which develops shrinkage cracks, eventually lead- 
ing to a crumbling of the mass. As drying process the 
general colour becomes lighter until it is literally a ''brown 
coal.^' 

The remains of small trees, sticks, and reeds are clearly 
distinguishable as blacker lignite embedded in a browner base. 
The latter is observed to be constituted principally of the 
remains of leaves and small twigs. Some of these leaves are 
very fresh and tough, so that they may be picked out in 
large pieces or even entire. They are so thin and translucent 
as to be capable of mounting on glass slips as transparencies. 
Selected examples, thus mounted, have been submitted to an 
authority on Tertiary floras, Mr. Henry Deane, M.A., T.L.S., 
who comments upon them as follow : — "Broader-toothed leaves 
evidently Proteaceous, but not *Banksia.^ Venation resembles 
more nearly that of a short leaf among my specimens of 
Telopea spedosissima. Specimens of Lomatia Fraseri and 
L, ilici folia have been compared, but in these the dentation 
of the margin is invariably too strong. The small narrow 
leaf bears a strong resemblance to some leaves with entire 
margins of Banksia margdmtaJ* 

Embedded at random in the leafy base are particles of 
two varieties of resin. The more abundant is very dark 
coloured, practically black. It occurs characteristically in 
large, elongated, tear-like drops, usually about 1 cm. in 
diameter, but often considerably larger. In its general 
appearance and occurrence it is akin to certain of the grass 
tree gums of to-day, but darker in colour, which, however, 
is a feature which would be expected to develop with age. 

In considerably less quantity and in smaller particles 
of an irregular shape, usually about one-third of a centimetre 



146 


or less, is a »light yellow-brown resm. Like the former, it 
is brilliant on fracture face but dull externally. 

As to the question whether the lignite has grown where 
it is now accumulated, considerable evidence of growth %n nitxi 
has been observed 

Rootlets have been distinctly noted traversing the inter- 
bedded lignitic clays. A small stump, about 8 in. across, 
was got in these beds when excavating the original shaft on 
Mineral Lease 1233, Hundred of Sherlock Furthermore, 
the arrangement of the components of the lignitic ma^s is 
adverse to any suggestion of water transportation. For 
example, the particles of resin are embedded at random, and 
there is no evidence of water sorting as between the leaf 
remains and the massive woody tissues. 

IV. Comparison between the Beds in South Australia 
AND Victoria. 

The Tertiary deposits of the old Murray Gulf appear to 
extend continuously from the eastern limits of the Mount 
Lofty Ranges across into the mallee of Victoria. The strata 
at Moorlands represent depositions on the western side of the 
old gulf, and a study of the beds is of especial interest for 
comparison with those on the Victorian side, which latter have 
already been written upon in regard to the deep borings in 
the mallee 

In the present collection of fossils by far the larger 
number of marine shells show an aspect comparable to the 
Aldingan fauna of Professor Tate, both as regards the Lower 
(Miocene) series and the Upper (Lower Pliocene) beds. On 
the Victorian side the same deposits, both lower and upper, 
show the middle and upper part of the Hamiltonian facies, (i®) 
as proved in the deep borings of the mallee. Thus, in the 
latter locality there were no shells of S'pondylm arenicola, 
Pecfen palmipes, and P. cofisohnnus, although others were 
common to both localities. This dissimilarity in faunas, so 
closely adjacent, would suggest a bar or rocky ridge separ- 
ating the sea of that period. The curious deepening of the 
bathymetrical sedimentary conditions, shown in the Tin- 
tinara Bore, have been referred to as due to trough folding 

(14) Chapman, F. : Cainozoic Geology of the Mallee and 
other Victorian Bores, Rec. Geol, Surv. Vict., vol. hi., pt. 4, 1916. 

(15) A regional word, here coined to express the combined 
faunas of the lower and upper Muddy Creek beds with the inter- 
calated limestone of the Grange Bum, ranging from the Bal- 
combian to the Kalimnan. 
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or even to the formation of a rift-valley with infilled 
material. 

This present series affords data which help one to divide 
the Miocene (Janjukian) beds of both the old Murray and 
the Spencer Gulfs into three sections, as exemplified here and 
in the Victorian bores of the mallee area: — 

(3) Glauconitic bed, yellow clays and sands. 

(2) Polyzoal rock, or grey to whitish calcareous sand, 
passing downwards into a pyritous and quartzose 
deposit, with marine fossils. 

(1) Carbonaceous beds with lignite. 

For the present we may regard these as equivalent to the 
Upper, Middle, and Lower Miocene, respectively, although 
their limits are not clearly marked. 

It is interesting to note here that the order of the Beds 
2 and 3 are reversed, as far as lithology goes, at Torquay 
(Spring Creek beds) ; but it must also be borne in mind that 
the molluscan facies from the two glauconitic series would 
assuredly differ. 


(16) Chapman, F. : 
1916, p. 407, 


Rec. Geol. Surv. Viet., vol. iii.. 


pt. 4, 
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Contributions to the orchidology of Australia 

AND NEW ZEALAND. 

By B S. Rogers, M A., M.D. 

[Bead July 13, 1922.] 

I. Additions. 

DIurls brevifolia, n. sp Planta gracilis, glabra, cir- 
citer 15-40 cm. alta. Folia 4-8, linearia v. setacea, acum- 
inata, non torta, erecta, 7-12 cm. longa. Flores 1-4, laxe 
racemosi, lutei cum notationibus bruneis paucis. Sepalum 
dorsale ovatum, recurvum, circiter 15 mm. longum; sepala 
lateralia berbacea, linearia, acuminata, parallela, patentia. 
Petala breviter petiolata, circiter 14 mm. longa, lamina 
elliptica. Labellum sepalo dorsali aequale aut paulo longiore; 
iobus intermedins rhombo-cuneatus, basi intus carina 
duplici, lateralibus plus quam duplo longior. 

Slender, glabrous; leaves generally 4-8, linear or 
setaceous, acuminate, not twisted, very erect, rarely reaching 
beyond the middle of the stem. Flowers solitary, or in a loose 
raceme of 2-4, on slender pedicels, yellow with a few brown 
markings, much smaller than those of D. sul^hurea. Dorsal 
sepal ovate, recurved; yellow with two dark-brown spots on 
the dorsum, one on each side of the base. Lateral sepals 
much longer, green, linear, parallel, spreading below the 
labellum or slightly recurved Petals nearly as long as the 
lateral sepals, shortly stalked, spreading or recurved; lamina 
a canary-yellow, elliptical, about 11 mm. long. Labellum 
yellow, at least as long as the dorsal sepal and generally 
longer; lateral lobes less than half as long as the central 
lobe, generally about 5 mm., not very wide, margins entire, 
tips recurved; middle lobe rhombo-cuneate with depressed 
antero-lateral margins ; lamina with two closely approximated 
parallel raised lines on the basal half continuous with the 
anterior central keel, the lines surrounded by a conspicuous 
dark-brown border Anther without a definite point, rather 
higher than the viscid disk of the rostellum. Lateral 
appendages of the column subulate or linear-falcate, about 
the same height as the viscid disk. 

South Australia: Longwood and other parts of the Mount 
Lofty Bange; Myponga; Mount Compass, Port Elliot; 
Kangaroo Island. hTovember-December. 

^ This plant has long been confused with D, snl'phurea^ 
which it superficially resembles, but from which it differs 
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ill its short setaceous and relatively numerous leaves; in its 
much smaller flowers and in its lahellum, which is at least 
as long as the dorsal sepal and bears two raised longitudinal 
lines. 

Its relation to other South Australian members of the 
genus is indicated in the following table: — 


Flowers not blotched or spotted on their upper 
surface, but of a unifoi’m colour. 

Flowers purple or heliotrope (drying yellowish- 
brown); lateral sepals greatly exceeding 
petals, about 6 cm. long .. 

Flowers canary-yellow ; lateral sepals only 

slightly excelling petals 

Flowers yellow with conspicuous dark-brown or 
purple-brown markings or blotches. 

Lateral lobes of labellum large, as long or 
nearly as long as middle one. 

Lateral sepals greatlv exceeding petals in 
length, often nearly twice as long; leaves 

6 or more, setaceous or almost so 

Lateral sepals shorter than, or approxi- 
mating in length to the petals; leaves 
not setaceous. 

Lateral sepals crossed; blotches generally 
distinctly demarcate from the yellow 
ground-colour ; 2 longitudinal raised 

fines at base of labellum 

Lateral sepals nearly parallel ; floioers 
walUflower colour, dark blotches merg- 
ing into yellow ground-colour; 1 rais^ 

line at base of labellum 

Lateral lobes of labellum very much shorter 
than the middle one. 

Two raised longitudinal lines along base of 
labellum. • 

Flowers with small dots and short linear 
markings; leaves linear and rather lax, 

often 17 cm. long 

Flowers with 2 conspicuous brown dots at 
base of dorsal sepal and conspicuous 
oblong brown border round the raised 
lines ; leaves usually more than 6, 
setaceous or nearly so ; short (about 

7 or 8 cm.) and very erect 

One longitudinal raised line along base of 
labellum. 

Flowers with similar markings to D. 
hrevifoliUj and in addition a brown 
transverse blotch near the tip of middle 
lobe of labellum ; leaves usually 2, 
rarely 3, long, lax, linear 


D. pmictata 
D. pedunculata 


D, polustris 


D. maculata 


D. longxfolia 


JD. palachila 


2). hrevifolia 


D. sulphured 


Prasophyllum Brainel, n. sp. Planta viridis, gracilis, 
12-24 cm. alta. Lamina folii basi dilatata, deinde anguste 
linearis vel setacea, spicae circiter aequalis. Spioa laxa, 5-10 



cm. longa. Flores 10-24, sessiles, virides, pediculiis per- 
brevis. Segmenta periantbii glandulosa. Sepalnm dorsal e 
erectum v. recurvum, ovato-lanceolatum, concavum, acumina- 
tum, circiter 5*75 mm. longum; lateralia libera, patentia, 
leviber apicibus recurva, circiter 7 mm longa Petala erecta, 
anguste oblonga v. lineari-lanceolata, circiter 5 mm. longa. 
Labellum sessile, basi subgibbosum, ad columiiam erectum; 
deinde recurvum sigmoideum, ad apicem contracluiu eb 
brevissime ciliatum, marginibus orenulatis , pars callosa ovato- 
lanceolata, marginibus anticis ciliatis, paulum ultra primum 
flexum producta ; pars membranacea latiuscula, alba, inferiors 
dimidio levis, in superiors dimidio rugosa. Coluinnae laoiniae 
late oblongaej apicibus obtusis obliquis; rostellum in 
altidudine exoedentes. Antbera rostello brevior. 

A slender green plant, 12-24 cm. high. Lamina of leaf 
dilated at the base, thereafter setaceous or narrowly linear, 
about same length as the spike. Flowers almost sessile in 
a loose spike, their very short pedicel subtended by a broad 
short blunt bract, entirely green, recurved from the axis of 
inflorescence ; ovary 4-5 mm. long, obovate ; all segments very 
glandular. Dorsal sepal erect or recurved, concave, ovate- 
lanceolate, acuminate, slightly contracted at the base. Lateral 
sepals quite free, spreading but only slightly divergent, tips 
slightly recurved, concave on upper surface, narrow lanceolate. 
Lateral petals erect, narrowly oblong or linear-lanceolate, not 
very acute, Labellum sessile; rather gibbous at the base, 
but not protruding between the sepals; proximal part erect 
against the column, the margins entire until a little beyond 
the middle; thereafter recurved so as to form a complete 
sigmoid flexure, laterally contracted towards the apex, the 
margins crenulate and very shortly ciliate from the first 
bend to the extreme tip; the callous portion dark green, 
ovate-lanceolate, extending from the base to a little beyond 
the first flexure, its termination concealed by the lateral con- 
traction of the lamina at that point, its margins shortly 
ciliate; the membranous part rather wide, whitish, smooth 
in the erect part, rather rugose anteriorly, very glandular, 
more or less tomentose towards the tip. Lateral appendages 
of the column relatively large, broadly oblong, with blunt 
oblique tips, basal lobes distinct, exceeding the rostellum in 
height. Anther shorter than the rostellum, 

Famed after Mr, A. B. Braine, an ardent collector and 
student of Victorian orchids. 

Yiciotia: Ringwood (E. E. Pescott). October, 

The new species approaches the green forms of l\ 
but materially differs from it in the much less complicated 
structure of the labellum and shorter lateral appendages of 
the latter. 
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Pterostylis humilis, kl. sp. Planta robusta, perbrevis, 
2-3 cm. alta. Folia 4-6, rosulata v, subrosulata, sessilia, 
imbricata, 0*5-2*5 cm. longa, ovata v. oblonga. Flos unicus, 
sessilis ; ovarium basibus foliorum in parte obtectum. Sepalum 
dorsale ovaio-lanceolatum, circiter 15 mm. longum cum petalis 
coiinivens. Galea subangusta, ap*ce acutiuscula. Labium 
inferius oblongo-cuneatum, erectum, sinu acutissimo, lobi 
subulati circiter 13 mm. longi galeam multo superantes. 
Labellum unguiculatum, lineari-oblongum, ad apioem ob- 
tusum sensim contractum; lamina circiter 11 mm. longum, 
liuea longitudinalis elevata in medio; appendix linearis, 
curvata, penicillata. Columna circiter 10 mm. longa ; anthera 
terminalis, obtusa, bilocularis, erectiuscula ; lobi supenores 
laciniarum breves lineares, inferiores longi falcati acutissimi. 
Stigma perprominens, infra columnam mediam, late cordatum, 
lobis distinctissimis. 

A rather stout plant of low stature, arising from two 
more or less conical or globose tubers. Leaves (in the flower- 
ing stage) 4-6, rosulate or subrosulate, sessile, sheathing, 
imbricate; lamina of varying length, oblong, ovate or oblong- 
ovate. Flower solitary apparently sessile, the ovary partly 
hidden by the sheathing bases of the leaves. Dorsal sepal 
ovate-lanceolate, about 15 mm. long (when extended), con- 
nivent with the petals to form a rather narrow erect galea, 
apex of galea rather acute but not prolonged into a Aliform 
point. The base of the lower lip oblong-cuneate, erect; lobes 
subulate (hardly Aliform), including a very acute sinus, 
embracing the galea. Labellum reddish-brown, on a movable 
irritable claw, oblong-linear, tapering a little towards a very 
blunt and slightly recurved tip; lamina traversed by a raised 
longitudinal line with a corresponding groove below; basal 
appendage linear, curved, penicillate. Column (extended) 
about 10 mm. long. Anther terminal, bilocular, quite blunt, 
rather erect. Wings of column with a short linear upper 
lobe or tooth ; the lower lobe long, falcate, very acute. Stigma 
very prominent, situated below the middle of the column; its 
two lobes very distinct, together forming a broadly cordate 
disk. Rostellum linear-oblong situated between the bases of 
the anther loculi and connected to the stigma by a split tube. 

New Zealand: The Haunted Whare, near Waimarino 
(H. B. Matthews). 

Mr. Matthews states that his specimens were removed 
from their natural habitat near the base of Ruapehu (within 
three miles of perpetual snow), and cultivated in Auckland, 
200 miles north of their native locality. He thinks that the 
change to abnormal conditions may have produced a dwarfed 
growth in the plant. Along with his spirit specimens, he 
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forwarded a photograph of a fruiting specimen. This indi- 
cates a plant of different habit, with a stature of 11 cm. , 
with leaves on well-marked petioles and lamina from 3*75-6 cm. 
long. It is probable that the scape becomes elongated after 
pollination, so as to assist in the maturation of the fruit, as 
happens in the case of many Australian orchids, notably in 
the genus GoTysuntlies. On the other hand, it must be remem- 
bered, that in certain other species of the genus, dwarfed 
specimens are by no means infrequent. This is particularly 
true of jP. cKculIata^ where dwarf fonns are often to be found 
growing side by side with normal plants. Tliese show such 
a departure from the type that even experienced botanists 
like Sir J. D. Hooker and Robt. Brown fell into error and 
described them as separate species. 

Mr. Matthews further states that unlike other members 
of the genus, the flower is reversed, the labellum being upper- 
most, owing apparently to a retroflexion of the column on 
the ovary. 

The new species appears to correspond rather closely to 
the description of P, tri folia, publish^ by Colenso in New 
Zealand Inst., xxxi. (1898), 281. As only a single specimen 
of Colenso's plant was discovered, and that is not available 
for comparison, it is not possible to say whether the two 
orchids are identical. Cheeseman, however, regards P. frifohn 
as conspecific with P. venosa, which differs from Mr Mat- 
thews’ plant in column and in some other respects. 

Caladenia pumila, n. sp. Planta pumilissima, per- 
hirsuta, 5-10 cm. alta. Folium basi amplexicaule, circiter 
3-6 cm. longum, hirsutissimum, lineare v. olbongo-lanceo- 
latum. Caulis rohustiusculus, hirsutissimus. Flos solitarius, 
albus, eomparate pergrandis. Segmenta perianthii sub- 
aequalia, paene glabra, acuminata, non-caudata. Sepalum 
dorsale lanceolatum, concavum, erectum, incurvatum, circiter 
2*5 cm. longum, basi latiusculum; lateralia latiora, libera, 
patentia, lanceolata. Petala patentia sepalis angustiora/. 
Labellum breviter unguiculatum, ovatum, apice obtusum, 
obscure 3-lobatum, circiter 15 mm. longum 11 mm. latumque; 
dimidio inferior© ad columnam erectum marginibus in- 
tegerrimis, deinde recurvum marginibus carneis serrulatis 
V. crenulatis; lamina transverse complanata, callis carneis 
anguste lineanbus 4-6 seriatis prope medio terminantibus. 
Colunma circiter 13 mm. longa, incurvata, in dimidio 
superior© late membranaoeo-dilatata. Anthera incumbens, 
valvata, bilocularis. Pollinia 4, typica. 

A very hairy species of low stature. Leaf relatively large, 
linear or oblong-lanceolate, clasping at the base; stem rather 
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stout, with a rather large free acute bract close to that 
subtending the terminal pedicel. Flower solitary, white, 
relatively very large. Segments of perianth white, usually 
without markings but sometimes with a faint pink stripe on 
the outside, nearly equal in length, glabrous except at the 
extreme base, not contracted into caudae, gradually diminish- 
ing into finely acuminate non-clavate points, the latter rarely 
glandular. Dorsal sepal erect, lanceolate, incurved, concave, 
about 2*5 cm. long, the base rather wide. Lateral sepals 
wider, free, spreading, lanceolate, somewhat contracted at 
the base. Petals spreading, lanceolate, narrower than the 
lateral sepals. Labellum on a short claw, white with narrow 
pink margins, a few pink splashes on the lateral lobes, 
obscurely 3-lobed, ovate, blunt at the apex, about 15 mm. 
long and 11 mm. wide; the lower half erect against the 
column with entire margins; thereafter recurved with serru- 
late or cienulate margins; the lamina flattened transversely, 
the calli pink narrowly linear in 4-6 rows ending near the 
middle. The column nearly as long as the labellum, incurved, 
speckled with pink, widely winged in its upper half. Anther 
shortly mucronate, valvate, 2-celled. Stigma circular, with 
short triangular rostellum in its upper border between the 
bases of the anther cells. Pollinia in 2 pairs, of the usual 
type. Ovary exceedingly glandular- hairy, 

T%ctoria : Bannockburn (E. E. Pescott) September- 
October. 

The new species differs from C, Patersoni in its dwarfed 
habit, in the absence of tentacles to the perianth segments, 
and in the absence of definite glandular tips to those seg- 
ments. Its sepals are about equal in length to the petals, 
whereas they are considerably longer than the latter in (7. 
Pater som. The tip of the labellum is blunt and the margins 
practically entire in O. pumila^ whereas the tip is acute and 
the margins acutely toothed in the other species. 

PrasophylluiTi French ii, F, v. M., var Tadgeliianum, 

n. var. Flowers pale greenish-yellow; or yellow with chocolate 
markings down the middle of the perianth segments, also down 
the middle and on the sides of the labellum. Lateral sepals 
connate. 

Victoria: Mount Hotham (6,100 ft.); Mr. A. J. TadgelL 
December, 1914. 

New South Wales: Mount Kosciusko (7,300 ft.).; Dr. 
Green. December, 1921. 

The specimens from these two alpine localities would 
appear to be morphologically identical. In coloration* they 

E 
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differ from F, v. M.’s plant, and also from each other The 
chocolate markings on the Mount Kosciusko specimens are an 
exceedingly conspicuous feature and give to the flower a veiy 
distinctive appearance. Fortunately a single bloom was suffi- 
ciently fresh to enable this observation to be made. Tlie 
Mount Hotham plants were dry, and like many prasophyllums 
in that condition very difGLcult to examine. All the specimens 
differed from the type by the possession of connate sepals. 
The union or otherwise of these segments is a variable feature 
in P. S}ittonii, another alpine member of the ge-nus, and was 
not considered sufficiently important to indicate a specific 
'difference. It is possible, however, that closer acquaintance 
with this plant may cause it to be given the higher rank. 

Prasophyllum australe, Br., var. viscidum, n var 
Plant slender ; flowers rather smaller than the type, dark red 
or prune coloured, with many darker blotches or spots, very 
viscid. 

Victoria: Alberton, Gippsland; ‘^in sandy soil, swampy 
in winter time’’ ; Mr. A. J, Tadgell. January(?), 1921. 

Of this very interesting and unusual variety, Mr. Tadgell 
writes: — ''It is so viscid, that it is quite a trouble to detaeh 
it from the drying-sheet. . . . It is scarred like a leper, 

on flowers and st^.” 

Caladenia carnea, Br., var. aurantiaca, n var Very 
slender, about 14 cm. high. Mowers 1 or 2, the second one 
on a filamentous pedicel Perianth segments white on the 
inside, striped with green on the outside Labellum pure 
white with exception of the tip and the oalli, which are deep 
orange in colour; calli in 2 rows, with large clavate heads 
and slender stalks; tip entire, its margins without denticula- 
tions or calli, 

Viciorta: Alberton, Gippsland, A. J. Tadgell, October, 
1920. 

The contrasting colours of this dainty little Caladenia 
give it a very characteristic appearance and charm. There 
are no transverse stripy on the lamina as in the type The 
stem and ovary are distinctly hairy; the leaf nai row-linear 
and almost glabrous. 

2. Notes. 

Dendrobium dicttphum, F. V. M. Leaves 4, lanceolate, 
with 5 pronadnent nerves, 15-18 cm. long and about 2 cm. wide. 
Flowers white with purple centre, 9-12, in a raceme on a 
slender peduncle about 36-40 cm. long. Perianth segments 
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longitudinally veined. Sepals similar, acute, obloag-ellipUcal, 
about 16 mm long and 6 mm. wide. Petals obovate, about 
18 mm. long and 10 mm. wide. Spur 2-fid; the lower seg- 
ment oblong-cylindrical, very obtuse, about 3 mm. long. 
Labellum about 13 mm. long and 10 mm. wide (flattened out) ; 
3-fid; middle lobe obtusely oblong; lateral lo-bes wide and 
rounded ; lamina with rather numerous calli distributed along 
the nerves, but chiefly in about 6 rows terminating near the 
centre, longitudinally veined. Northern AuBtraha : Groote 
Eylandt, Gulf of Carpentaria; Mr. N. B. Tindale August, 
1921. 

Spiranthes australis, Lindl Column erect, about 
3 mm long, fleshy, contracted in its lower half, clinandrium 
dilated ; anther valvate, 2-celled, blunt or minutely apiculate, 
inclined against the back of the stigma and reaching to about 
its upper border; the wings represented by a membrane on 
each side stretching between the ‘'filament^' of the anther and 
the stigmatic-plate,<i) adnate to the pedicel (* 'style'') of the 
latter and also to the lateral margins of the stigma itself, 
forming a pouch between the male and female elements of 
the column, the bases of the pollinia released quite early 
from the anther so as to rest in the bottom of this pouchy 
Stigmatio surface U-shaped, large and slightly sloping down- 
wards. The rostellum (including the disk) almost equal in 
length to the stigmatic surface, arising from the upper border 
of the latter, forming a long narrow membranous structure 
much exceeding the anther in height; with a short rigid 
acute bifid base persisting after the membranous portion has 
been removed, or as a long split membranous structure after 
removal of the disk and pollinia only. The disk slate 
coloured, long narrow elliptical (or "boat-shaped") accom- 
modated in a fork of the rostellum and covert by a mem- 
branous capsule derived from the latter and containing a 
viscid fluid; the capsule attached to the lateral margins of 
the disk and traversed by a central vertical furrow. Pollinia 
lamellated, in 2 pairs, the latter club-shaped or pyriform, 
granular; the apices of the pairs lightly unit^, expos^ above 
the anther-case and attached by a short oaudicle to the 
back of the disk; capsule of disk easily ruptured artificially 
so as to permit removal of the pollinarium. 

The structure of the column in Spiranthes austraUs is 
comparable to that in the genus Prasophyllum, but in the 
former the wings of the anther-filament are adnate not only 
to the pedicel of the stigmatic-plate, but also to the margins 
of the stigma itself. 

(1) Rogers, Trans. Roy. Soc. S. Austr., xlv. (1921), p. 264. 
e2 
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To rupture the capsule of the disk artificially, a light 
but appreciable force is required. An attempt to produce 
rupture by 15 minutes' exposure to chloroform vapour, as 
in Darwin's experiment, was unsuccessful. Tlie facility with 
which the whole pollinarium may be removed is strongly sug- 
gestive of an insect-pollinated plant, yet the examination of 
large numbers of plants revealed the pollinia still in iMtu and 
in only one instance was pollen found adhering to the stigma. 
No difcculty was experienced in removing the pollinia from 
fully expanded flowers, although R. D. Fitzgerald states that 
this is impossible. This botanist writes: — could discover 
no trace of a rostellum or disc of any kind. In this flower 
the persistence with which the pollinia remained behind the 
stigma, though left naked by the shrinking back of the anther, 
is very peculiar. No transfer of the substance of the stigma 
on the point of a pin or a bristle induces them after opening 
of the flower to come forth for the chance fertilization of 
another flower. It even requires some violence to break them 
as the more friable portions turn towards the anther" (Aus- 
tralian Orchids, vol. i.). 

In the nuinerous specimens which I have examined horn 
South Australia, Victoria, and Queensland, the "split 
rostellum," the "boat-formed disk," the "easily-reniovable 
pollinia" of Darwin were all present. In fact, Darwin's 
description of these structures in 5. aiitumruilis may be 
accepted as a most accurate description of the same structures 
in the Australian species. The capsule of the disk does not 
appear to split so readily as in the European species. In no 
other respect does it appear necessary to modify the great 
observer's classical description. 

It can hardly be doubted that Fitzgerald’s observations 
were conducted on a species with which Australian botanists 
are unf^iliar, a species which, so far as is known to the 
writer, is unrepresented in our national collections. 

Whether S'piranthes australiff is self-pollinated or other- 
wise is a matter which cannot yet be regarded as settled. 
Undoubtedly a large number of seed capsules are frequently 
to be found on some spikes, whereas spikes from other locali- 
ties display comparatively few. 

Calocthilus PALtTDOSTJS, R. Br. Victoria: Bavswater: 
Mrs. Edith Coleman. 23/1.0/21. ^ 

Thelymitra meocaltptra, Fitzg, Victoria: Grampian 
Mountains; J. W. Audas. 31/10/20. 

T. Macmillani, F. V. M. This species, which is usually 
^Imon coloured, ha^ been collected by Mr. E. E. Pescott at 
Bannockburn, Victoria, of a deep rose or crimson colour. 
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T. LONGiFOLiA, Forst. SoutJi Amtrnha: Mount Pata- 
warta (3,060 ft. elevation), 365 miles north of Adelaide; Mr. 
B. B. Beck, 6/10/20. 

This represents not only the highest elevation, but also 
the furthest north at which any orchid has been recorded in 
this State A few other orchids from the same locality are 
noted below. 

T. GRANDiFLORA, Fitzg. T tcforuc Nar Nar Goon; J. W. 
Audas. 18/10/20. 

T. URNALis, Fitzg. South Australia: Bugle Ranges; 
National Park; Dr. and Mrs. Rogers, October, 1921 

This orchid was described in 1882, but has never until 
this season (1921) been reported since its discovery. They 
correspond in every respect to Fitzgerald^s description and 
illustration, except that the tooth in front of the column is 
not always present. The plants were not numerous and were 
found growing alongside of T. nntennifera^ Hook., and T. 
rubra, Fitzg. The flowers are yellow and bear dark-brown 
stripes on the outer sides of the sepals identical in appearance 
to those occurring in T. artfemiifeia. It is quite possible 
that the plant may be a hybrid between this and the other 
species mentioned above. 

Diuris axjrea, Sm. Jew South Wales: Barrington 
Tops (5,100 ft.), near Patterson; Mr. A N. Burns. 14/12/21. 

D. LONGiFOLiA, Br. With two well-developed parallel 
raised lines on the lamina of the labellum. Tire lamina 
normally bears only one such line. This fact is rather im- 
portant, because Bentham makes the number of such lines 
a prominent feature in the classification of the members of 
this genus. Mr. Max Jacob, who collected these specimens 
at Cherry trardens in this State, informs me that they are 
by no means uncommon this season (1921) in that locality. 

Prasophyllum Suttonii, Rogers and Rees. In addition 
to Buffalo Plateau (Victoria), where this alpine species was 
discovered, it has reached me from the following localities : — 

^'^ew South Wales: Mount Kosciusko (7,300 ft.); Mr. R. 
Helms. February. 

Victoria: Baw Baw Mountains (5,060 ft.,) ; Mr. C. French, 
jun., January; Mount Feathertop (5,000 ft.); A. J. Tadgell, 
December. 

Tasmania: Summit of Ben Lomond (5,000 ft.); A. 
Simson. March. 

Further acquaintance with this orchid shows that the 
lateral sepals are not always free, but are subject to varia- 
tion, as in certain other members of the genus. 



158 


P. AXJSTRALE, Br. In this species, as in V elatum^ the 
lateral sepals are very consistently connate. A departure from 
this rule is no'ted in the case of certain specimens collected 
by Messrs. E. E. Pescott and C, French, jun , at Monomeiili, 
Victoria, among which there are a number of flowers with 
five sepals. 

P. BREViLABRE, Hook f. Victona: Mount St. Bernard 
(4,000 ft.) and Mount Hotham (5,000 ft.), Australian Alps; 
Mr. A. J. Tadgell. December, 1913. 

Ptebostylis pybamidalis, Lindl. Western Australui : 
Jarnadup; Miss Knox-Peden. 1/9/21, 

All of these specimens are unusually tall, some attaining 
a height of 33 cm. ; the plant quite slender and erect. Leaves 
at the base 3 or 4, ovate, acute, not strictly rosulate, shortly 
petiolate or clasping, passing into leaf -like sessile alternate 
bracts, ovate to lanceolate in shape, diminishing from below 
upwards, the lower ones generally with serrulate or crenulate 
margins, sometimes 16 in number. Flower much larger than 
that of P. nana; the galea from base to crest often nearly 
2 cm. long. Tlie inturned tooth between the lobes of the 
lower lip appears to be invariably present, but in other 
respects the general habit of the plant is very different from 
that of P, nana. 

P. CYCNOCEPHALA, Fitzg. Nfw Soxitli Wales: Mount 
Kosciusko (7,300 ft.); Dr. Green. 29/12/21. 

P. PEDOGLOSSA, Fitzg. Tasmania: Brown Mountain, 

Port Arthur; Miss A. L. Rogers 2/5/19. 

P. Mitchelli, Lindl. South Australia: Mount Pata- 
warta (3,060 ft., 355 miles north of Adelaide); Mrs. R. S. 
Rogers. 14/10/15. 

P. RTTPA, Br. South Australia: Mount Patawarta 
(3,060 ft., 355 miles north of Adelaide); Mr. B. B. Beck. 
5/10/20. 

Labellum on a very wide and elastically membranous claw, 
longer and narrower than usual, very hairy, the hairs of 
exceptional length. 

^ CoBYSANTHES, sp. ( ? ) Capsules dehiscing, on slender 
pedicels, 13-15 cm, long. The remains of the flower enabled 
me to identify the genus but not the species. The plants 
were sent from a Victorian locality, and are of interest in 
showing how the pedicel, which is almost sessile during the 
flowering season, bwmes enormously elongated in order that 
the seed capsule may receive the benefit of wind and sun in 
the process of maturation. Corysanthes blooms in June or 
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July, and the specimens were collected by Mrs. Edith ^Cole- 
man in December. Members of the genus propagate chiefly 
by the vegetative method, and such specimens as these are 
rarely found. 

Caladenia dilatata, Br. South Avstralia: Mount Pata- 
warta (3,050 ft.); Mr. B. B. Beck. 5/10/20, 

C. GLADiOLATA, Rogers. South Australia: Cherry Gardens; 
Mr. Max Jacob. 26/9/21. 

This plant was discovered at Hornsdale, 175 miles north 
of Adelaide. It has not hitherto been recorded from any 
other habitat. 

Chiloglottis Gunnii, Lindl. New South Wales: Mount 
Kosciusko (7,300 ft.); Dr. Green. 29/12/21. Victoria: 
Australian Alps (Mount Hotham 6,000 ft., and Mount St. 
Bernard 5,100 ft.); Mr. A. J. Tadgell. December, 1913. 
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The physiography of the meadows Valley. 

MOUNT LOFTY Ranges. 

By E. O. Teale, D.Sc. 

(Communicated by Professor W. Howchixi.) 

[Read July 13, 1922 ] 

The broad outlines of the development of tho physio- 
graphical features of South Australia have been admirably 
traced out by Prof. Walter IIowchin.^2) Itelics of ancient 
topography, and the deposits of ‘‘dead rivers’^ have been 
widely recognized, and in piecing this evidei ce together, the 
great importance of tectonic movement in the form of warping 
and faulting .has been rightly emphasized, for it has ceitaiiily 
had an important influence in the development of the eyi sting 
conditions of climate and topography The highlands of the 
Mount Lofty Ranges provide a noteworthy example in this 
direction Tliey were recognized by Howchin as owing their 
origin to block faulting, whereby several segments moved 
differentially with regard to each other. 

Remnants of veiy ancient and mature topography aie 
still to be found alongside of fresh and youthful features, 
where erosional activities, revived by differential earth move- 
ments, are energetically working towards the destruction of 
those relics which throw so much light on the past geographical 
history of the region. 

Tlie observations of this paper centre around the M eadows 
Valley, in the southern portion of the highlands, and were 
gathered by the writer (3) during his geological and soil survey 
of the Kuitpo Forest Reserves and their vicinity. 

The nearest part of this region to Adelaide lies about 
20 miles in a straight line to the S.S.E., and the valley trends 
in a S.S.W. direction for 10 or 12 miles, eventually joining 
the Finniss River through a narrower and more steeply graded 
course. It is a broad, flat-bottomed, mature, high-level valley, 
■with its floor at nearly 1,000 ft. above sea level, and covered 
with a thick deposit of clay resting on grit and waierwoni 
gravel. Remnants of drift material consisting of sand and 
waterworn gravel with occasional large boulders are also found 
at varying heights above the bottom of the valley, and clearly 
do not belong to the present stream conditions. The bound- 
aries of the valley to the east and west are sharply defined by 
two parallel ridges, remarkably straight and of even height — 
the Bull Creek Range, on the east, and the Wickham Hill 
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Ridg-e on th« west. Tlie latter is really part of the Willunga 
fault scarp, and its steep western slope is in striking contrast 
to the topography of the valley under discussion 

The eastern side of the Bull Creek Range also presents 
a more broken character, consisting of dissected hill country, 
dropping rapidly to the Murray Plains. ThCvse ridges are 
clearly remnants of a once extensive peneplain , dislocated by 
faulting to the west and east. 

They extend northwards beyond the region of the Meadows 
Valley and form the east and west boundaries of the Onka- 
paringa Valley in its upper couise. There is no sharply-defined 
watershed between the head of the Meadows Valley and the 
middle course of the Onkaparinga, and the features are such 
as to suggest that an ancient north and south valley of mature 
type and considerable size at one time flowed from the north 
through the Meadows Valley, and the deposits in its floor 
and along its sides also< demand such a river If this be so, 
where was the southern outlet, and when and under what con- 
dition was the present system developed ^ The upper course 
of the Onkaparinga has every feature of an ancient mature 
valley, and is so regarded by Prof. Walter Howchin. 

To the north of Mount Bold it begins to turn more 
westerly and soon leaves the line of the old valley, which con- 
tinues southerly. The western ridge is breached to the north 
of Mount Bold, and through it the Onkaparinga escapes as 
a deep, steep-sided valley of young character, which it main- 
tains almost to its mouth. 

Prof. Walter Howchin considers it, in part, an antecedent 
stream whose lower course during the period prior to the 
Mount Lofty uplift was an ever-changing one over a wide 
fluviatile plain. The extensive deposits of alluvium, gravel, and 
waterworn boulders of the Kangarilla flats and McLaren Vale 
represent, in his opinion, a more southerly course of the river. 
At the time of the uplift its position on the flood plain had 
migrated to that it now occupies, and hence it became incised 
in a rising segment of the highlands. 

The drift deposits of the Meadows Valley, though now 
1,000 to 1,200 ft, above those of the Willunga Plain, strongly 
suggest a dislocated section of that ancient flood plain. 

At that period the ancestor of the present Onkaparinga 
had a more continued north and south direction. The Meadows 
Valley would thus represent a dismembered section of that 
drainage system which, eventually, became choked to the brim 
with fluviatile material. The ever-shifting course of the old 
Onkaparinga tending to a more westerly direction may have 
been assist^ by early warping preceding the later block 
faulting. 
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There is further a suspicion that there is also a faint 
relic of earlier topography, dating back to the glacial condi- 
tions of Perino-Carboniferous times, now almost obliterated 
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by the later cycles that have been superimposed upon it. 

The evidence for this lies in the finding by the writer 
of a glaciated boulder in a pebble deposit in a small road 
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cutting, near Dinglebedinga School, in the south-western por- 
tion of the area. This boulder was accepted as glacial by 
Prof, Howchin, into whose charge it was given Ts this a 
fluvio-glacial deposit of Permo-Carboniferous age, or is it a 
Tertiary bed composed, in part, of redistributed glacial ? Tf 
the latter, did it come from the glacial deposits of the Finniss 
River, to the south? This would mean a reversal in direction 
of the present drainage. It is much more probable that the 
glacial deposits of the south, though extensive, aro neverthe- 
less a small remnant of a sheet of material which once extended 
much farther north, and the Meadows Valley may, in part, 
be a trough the earliest features of which were due to glacial 
erosion in Permo-Carboniferous times — a much more imperfect 
example of ‘ 'fossil glacial topography,” however, than that 
of the Finniss River district, described by Prof. Howcbin, 
where erosion has laid bare a portion of an ancient landscape 
with remarkable precision. 

What, then, is the past geographical history of this 
region? Briefly it appears to be as follows: — The Meadows 
Valley is regarded as a small dismembered portion of an ancient 
north and south stream the southern course of which, beyond 
the area under consideration, has not been traced but indica- 
tions of it might be expected in the direction of Myponga Creek. 

Tliis valley existed before the uplift of the present high- 
lands, and in the Meadows Creek section there is some pro- 
bability that its course coincided with a much more ancient 
glacial valley partly filled with till. 

Peneplanation advanced to a mature stage with conse- 
quent aggregation and filling up of the old valleys, resulting 
in the formation of an extensive piedmont plain over which 
the streams flowed independently of the underlying structure. 
Early subsidences and warping may have assisted in the insti- 
tution of the diagonal direction of drainage, as shown by the 
present positions of the Torrens and Onkapariiiga. Fault 
block dislocation followed, with the gradual establishment of 
the present distribution of highland and plain, giving rise 
to a nevived erosion cycle and the entrenching of the deeply- 
cut river valley into the rising segments. The existing cycle 
is one of discordances of level and active erosion along the 
fault scarps, providing short, steep, actively-eroding streams 
tending to cut back into the old topography and divert 
remnants of the old north and south valleys into steep-graded 
easterly or westerly flowing streams. 

The north and south strike ridges of hard rock delayed 
this process, but weak places were eventually found. The most 
important of these was the southern continuation of the Bull 
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Creek Eange, where the hard Cambrian or Pre-Cambrian rocks 
gave place to softer Permo-Carboniferous deposits. This led 
to an eastern breach by what is now the Finniss River, thereby 
capturing the lower course of the Meadows Valley. The 
remarkable course of this river has been referred to by Prof. 
Howchin.(i> The same process can be studied on the western 
side, but in a less advanced stage, in several small streams, 
which have actually breached the scarp, but have not yet 
captured much of the drainage of the old valley. The most 
notable of these is Dashwood Gully. Peter Creek, heading 
in the northern Kuitpo Forest l^serve, shows the same 
features. 
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Some new Records of fungi for south Australia. 

Part ii. 

together with a description of a New Species 
OF rugginia. 

By T. G. B. OsBOENj D.Sc., Professor of Botany, 
and 

Geoffrey Samuel, B.Sc , Assistant Lecturer and 
Demonstrator in Botany, University of Adelaide. 

[Read August 10, 1922.] 

Plate VII. 

In 1915 one of us published a short note on ‘‘Some New 
Records of Fungi for South Australia, In it weie listed 
some forty species the occurrence of which in the Stale was not 
recorded in the literature dealing with Australian fiuigi. 

The present paper adds fifty-one species to the fungus 
fiora of the State and adds nine names to the host species of 
Australian fungi. Many of these are common, whilst a few 
have already b^n mentioned in the Annual Reports of one 
of us, and their place in this list is merely a matter of con- 
“venienoe, since these Reports are difficult of access to most 
mycologists. Others of the species, however, are of more 
interest, because of the apparent rarity of the fungi in other 
parts of Australia, and one of them, Puccinia semiharhatae^ 
occurring on the native Bnlbine semiharhata (Liliaceae), is 
new to science. 

Following the arrangement of the previous list, reference 
is given to McAlpine’s Systematic Arrangement of Aus- 
tralian Fungi, by the number assigned there, and also, where 
possible, to other of McAIpine’s works, in order to render it 
•easy to ascertain the range of a species in other States. It 
is hoped to follow this paper shortly by another of a similar 
type, which will bring the published records of South Aus- 
tralian parasitic and micro-fungi into line with local 
knowledge. 

UREDINEAE. 

Ubomyces danthoniae, McAlp. On leaves, leaf-sheaths, 
and panicle-branches of Banthonia semiannvlaris^ R, Br. 
(Banthorim peniciUata, F. v M., comp. sp.). II., III. Min- 
nipa, Oct., 1916, W. J. Spafford. Also on Banthonia $efacea^ 
R. Br., which is a new host plant. South Park Lands, Ade- 
laide, Nov. 2, 1916, T. G. B. 0. (McAlp., 1906, p. 85). 
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Uromyces bulbinis, Tliuem. Teleutosori on flowering 
scapes and leaves, amphigenous, small, densely gregarious, 
frequently concentrically arranged in large circles; at first 
covered by asben-coloured epidermis, later exposed, firm, 
convex, brown. 

Teleutospores globose to ovate, pedicellate, wall smooth, 
rather thick, 18-25 x 20-22 fx ; pedicel deciduous, hyaline to 
yellowish, 3-5 jx wide x 3-8 /jl long. 

On leaves and scapes of Bulhine hvlhom^ Haw. National 
Park, Belair, Sept -Oct., common (fig. 1) 



Pig* 1. 

Teleutospores of Uromyces hulbiniSf Thuem. Brawn 
from fresh material (xllOO), 

This species was described by Thuemen in Flora, 1877, 
and is given by Cooke, Handbook of Australian Fungi, No, 
1738; also by McAlpine, 1906, p. 87. The localities given 
by the latter are: Victoria, Omeo; New South Wales, Upper 
Macquarie River* 

This rust would appear to be uncommon, for MoAlpine 
says he has not seen a specimen. It is abundant on its host 
in parts of the National Park, Belair, affecting the leaves 
and basal parts of the stems, and occasionally sori have been 
found in the flowering region. The appearance is highly 
characteristic, the ashen-coloured young sori showing plainly 
on the yellow-orange infected portion (5 the host. The com- 
pound sori are occasionally very large, in one case 14x2 mm. ; 
sometimes a second ring of confluent sori surrounds the first. 
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We cannot understand the statement in the descriptions 
cited above that the sori are ‘ 'concave/^ for when fresh they 
project above the surface of the lesion, whilst the teleutospores 
in all cases examined by us are distinctly globose or ovate, 
not '"clavate or oblong-clavate/’ and no case of an acute apex 
has been seen. Tlie spore measurements of the South Aus- 
tralian specimens are rather smaller than those given by 
McAlpine and Cooke. Since the fuugus is so characteristic in 
its growth, and the only rust affecting Bid bin e hulhom on 
record, there can be no doubt of the species. Possibly the 
lack of fresh material by Thuemeii may account for the dis- 
crepancies 

Ukomycladium Teppebianum, (Sacc.) McAlp. On stems 
of Acacia armata, B. Br. Common in Adelaide district; 
Yictor Harbour, Aug., 1915; Athelstone, Aug., 1917, 
T. G. B. 0. 

On Acacia calamifolia^ Sweet. Between Port Augusta 
and Iron Knob, Aug. 22, 1921, J. B. Cleland. Galls 
abundant on the needle-like phyllodes as well as on the smaller 
twigs. Hew host plant. 

On Acacia pycnantha, Benth. Millicent, April 7, 1917, 
T. G. B. O. ; Meadows, 1921, Ambleeide, 1921, G. S. 

The brown potato-like galls of this fungus on trees of the 
golden wattle (A. pycnantha) are so conspicuous that it is 
•surprising that no South Australian record of it exists pre- 
vious to 1917. It must have been present some years before 
then, for it was becoming a serious menace to the wattle bark- 
stripping industry in the neighbourhood of Meadows about 
that year. In 1918 severe bush fires swept this area, and the 
wattles which came up after the fire were perfectly free from 
the fungus. During the last year or two, however, galls have 
begun to appear on isolated trees again, and the fungus will, 
no doubt, gradually spread. In this connection it is inter- 
esting to note that trees may be seen loaded with the rust- 
galls, yet surrounded by trees which are perfectly free from 
them. Once a gall has formed on a tree, the fungus spores 
which are produced on its surface probably become splashed 
about in the rain drops, under conditions suitable for germ- 
ination and infection. Thus the tree soon develops numerous 
galls. Spores will usually be carried to other trees, however, 
by the agency of wind, which evidently does not lead to those 
trees becoming rapidly infected (McAlp., 1906, p. 111). 

PUGCINIA BBOMINA, Exiks. On living leaves uxd leaf- 
sheaths of Bromus arenarius, Labill. Munnipa, Oct., 1916, 
III., X. McAlpine says mesospores comparatively rare, but 
in this specimen they were fairly numerous (McAlp., i906 
p. 116). 
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PucciNiA FLAVESCENTis, McAlp. On living leaves of 
Sfipci scahra, Lindl., var. auneulata, II. Also on Htlpfi 
piihenvens, B. Br., II., Sept. 23, 1921, W. J. Spalford. Both 
these are new host species for the fungus. Darluca fiJu}N was 
parasitic on the uredosori (McAlp., 1906, p. 119). 

Puccinia semibarbatae, n. sp. 

Teleutosori on stems and leaves, amphigenous, small, up 
to 2 X 1 mm., gregarious, occasionally arranged in concentric 
groups, covered by epidermis, convex, becoming exposed, firm 
when fresh, but becoming powdery when dry, deep brown- 
black. 

Teleutospores irregular, fusiform, obovate, or sub-globose ; 

' apex generally rounded and not thickened, often conical or 
truncate ; rounded at the base, or slightly attenuated ; more 
or less constricted at the septum , dark chestnut-brown : sur- 
face with irregular reticulate ridges and depressions; 
33-48 fjL X 19-26 /x. 

Pedicels short, deciduous, slightly tinted. 

On living stems and leaves of Bulhoit wnihurlxifa. Haw. 
Minnipa, Central Eyre Peninsula (S. Austr.), 1915 (fig 2). 

This rust, which has very characteristic telia, occurred in 
•quantity upon the plants of Bidhnu sejuibarbatti growing 
around the granite outcrops at Minnipa Hill, on the Govern- 
ment Experimental Farm, Central Eyre Peninsula. It has 
not been found on its host on the eastern side of Spencer Gulf. 

PuccTNiA SAccABDOi, Ludw. On living leaves of Gooden id 
ample, F. v. M., I., III. Bosetta Head, near Victor 
Harbour, Hov., 1915, T. G. B. 0. This host plant is not 
given by McAlpine. The rust is exceedingly common on its 
host in this locality, the aecidia forming large circular patches 
up to as much as 15 mm. diameter on both sides of the leaf. 
The teleutosori occur with the aecidia, usually confluent, often 
forming two, rarely more, concentric rings, usually towards 
the circumference of the aecidial patch (McAlp., 1906, p. 147). 

Puccinia angustifoliae, McAlp. On Podotheca angn, di- 
folia, Less., I., TIT., X. Wirrega B.S., Oct., 1916, T. G. B. O. 

By a curious confusion in the synonymy of the host plaut, 
McAlpine gives the name as Bcnnonera angudifoJia, L, The 
eiTor seems to have arisen in the following manner : — Tlie 
genus Fodo^pernm^ Labill., 1806, becomes Fodofheca, Cass., 
1822, since Fodospentntm^ DC., was already a synonym for 
Scorzonera, L. (Index Kewensis). Podofhera (Bodmtpf rma ), 
belonging to the Compositae Inuleae-Gnaphalinae, is a genus 
endemic to Australia, and is the host of the native rust 
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consideied Scorzonera, of course, belongs to the Compositae 
Chiconeae-Lfeontodontinao The native Australian flora con- 
tains but one genus (Mictoseris) belonging to the sub older 
Chiconeae 

By the kindness of Mr 0 C Biittlebank, ot the Depait- 
ment of Agriculture, Victoria, "we have been allowed to 
examine McAlpine^s type specimens collected at Dimboola, 
Victoria, Nov , 1892 There is no doubt that the fungus 



Fig 2 

Teleutospoies of Fmc%%m semiharhatae, n sp (xlOOO). 


and host plant from Winrega (S Austr ) are the same* 
McAlpine's note that P angmUfoltae difters from P fodo-- 
aperrm^ DC , P morzon&ra^^ (Schum ) Jacky, and P 
traga^ogi, (Pers) Corda, m certain particulars is not sur- 
pnsing, considenng how widely removed the hosts are in 
affinity (McAlp , 1906, p 160) 

PucoiNiA OALEKDtJLAE, McAlp On living leaves of 
Ocdendula offianaln, L , I Mount Oiawford Estate, Jan ^ 
1916 (MoAlp , 1906, p 161). 
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Puccini A erechtites, McAlp. On leaves and stems of 
Breclitiies quadndentata, DC. Between Coromandel Valley 
and Clarendon, Sept. 23, 1916, T. G. B. O. I. and ITI. inter- 
mixed, mostly on tlie leaves. A number of three-celled 
teleutospores are present in this specimen. Also Eden Hills, 
Oct , 1917, Miss A. H. Eennie. I., numerous on stems, 
present also on leaves and involucre; III,, rare. 

On Erechtites 'prenanthouhfi\ DC. Blue Lake, Mount 
Gambier, Oct. 12, 1916, A. G. Edquist. I. only, in groups 
on both surfaces of leaves (McAlp., 1906, p. 157). 

PucciNiA viT^TADiNiAE, McAlp. On living leaves of 
Viftachma nustrahs, A. Rich. Wirrega R.S., Oct. 1, 1916, 
T. G. B. O. I., III., and X. on both surfaces of leaves. As 
recorded by McAlpine, the teleutosori were sparsely devel- 
oped; occasionally four or five were observed confluent and 
forming a ring about 2 mm. diameter round aecidia (McAlp , 
1906, p. 164). 

• Puccini A operculartae, (Morr.) Syd. 

Teleutosori confluent, 3-5 mm. long, forming patches com- 
pletely investing the stem ; sori elongate, compact, bullate, 
reddish-brownish, surrounded by the ruptured epidermis. 

Teleutospores golden-brown, oblong to clavate, slightly 
constricted at the septum, smooth, 45-52 x 15-18 [x, Upper 
cell rounded, apex thickened, hyaline cap (7-9 fx) disappearing 
when , germinating. Lower cell about as long as the upper, 
tapering to pedicel ; pedicel persistent, 22-50 /x long, 3-4 p. 
broad. 

Mesospores occasional, similarly coloured to teleutospores, 
fusiform to ovoid, apex thickened with prominent hyaline cap, 
38-45 X 14-18 p. 

On stems of Operadaria varia^ Hook f., III. and X., 
Mount Compass, Oct,, 1916, T. G. B. O. (fig. 3). 

This fungus was only found on the stems, where the patches 
of telia formed prominent fusiform swellings, often in the 
middle of the long internodes of the host. The species is a 
Lepto form, the majority of the spores being found with the 
promyoelia, or already empty. We have referred the rust to 
JP. operctilariae, (Morr.) Syd., though it may be that Morrison 
was right in considering this a variety of F, coprosmae, Cooke. 
Groups of confluent teleutosori on the leaves are a feature of 
the latter species ; this feature is not noted by McAlpine for 
P. opercularme, nor are mesospores which occur in our speci- 
mens (McAlp., 1906, p. 166). 

PucciNiA HiBBERTiAE, McAlp. Teleutosori on stems, 
leaves (amphigenous), pedicels, and calyces, causing hyper- 
trophy of stem, densely gregarious, confluent. At first covered 
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by the greyish epidermis, bursting, bullate, compact, rounded 
to oval, rarely exceeding 1 mm., chestnut-brown to black. 

Teleutospores elliptical, thickened at the apex, con- 
stricted at the septum, wall smooth, 27-37 x 16-21 fi. Pedicel 
deciduous, sometimes excentrically displaced, 60-110 /x. 

Mesospores occasional, similarly coloured to the beleuto- 
spores, fusiform, generally thickened at 11 e apex, 26-33 x 

12-16 p. 



Teleutospoi’es and mesospores of Pucomia oparculariaef 
(Morr.) Syd. Drawn from fresh material (x( 


On HihheTtia, stHctay R, Br., var. [NTational 

1916, T. G. B. 0. New host species. 

The fungus here described has been recorded under 
McAlpine s species P, hihhcftiae, though it differs from it in 
the size of the spores, which are consistently shorter in our 
specnmens. In other respects it conforms to McAlpine's 
description (MoAlp., 1906, p. 185), 

Aecidium oleariae, McAlp, On stems of Olemia 

m T; Harbour, Juno 

16, 1918, T. G, B. O, (McAlp., 1906, p. 197). 
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USTTLAGINEAE. 

UsTiLAGO CYNODONTis, P. Hetin. Destroying the inflor- 
escences of Oiinodon drictylon^ Pers. Mile End, Jan., 1918, 
G Quinn. 

Although the host plant of this fungus is widely grown 
for lawns, and occurs wild on dunes in many places, the fungus 
had not been recorded in South Australia before. It has 
since been found on many occasions in gardens around Ade- 
laide during the summer (McAlp., 1910, p. 155; Osborn, 
1918, 1921). 

UsTiLAGO Tepperi, Ludw. Sori on inflorescences while 
still enclosed in abnormally numerous sheathing leaf-bases, 
forming a compact black mass in which generally only the 
axis of the inflorescence remains of the host. Spore mass 



Spores of UstUago Teppeii, Ludw. (xllOO). 

ultimately exposed by decay of the leaf -bases and becoming 
powdery. 

Spores brown, globose to ellipsoidal, finely echinulate, 
10-14 /*, 

On Neurachne dlopecnroides^ P. Br. Burnside, ISTov., 
1916; Moppa Scrub, Oct. 1917. 

A snaut on Neurachne alopecuroides was sent to Ludwig 
by J. G. O. Tepper from Torrens Gorge, South Australia, 
who described it in 1889 Tlie fungus appears to have a 
limited Australian distribution, for McAlpine, in 1910, said 
he had not seen any smut on that host. In November, 1916, 
it was first found at Burnside, some six miles south of the 
type locality, and later in the Moppa Scrub, some 30 miles 
to the north. In both localities it is locally common. 
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The infected inflorescence is very characteristic (pL vii., 
flg. 2). The normal host produces an inflorescence at the end 
-of a long bare peduncle, as much as 25 cms. above the highest 
leaf. The lamina of the leaves at the base of the peduncle 
is short (2-3 cms.), with a leaf-base of almost the same length. 
The infected inflorescences have scattered leaves over theii 
entire length, and a group of three or more leaves terminating 
the stem. The laminae of those are 1-2 cms. long, with rather 
longer leaf -bases closely investing the diseased inflorescence. 
There is thus a characteristic gall-like development (McAlp., 
1910, p. 161) . 

CiNTRACTIA HYPODYTES, (Sclll.) Diet. On stcms of Sf(p(i 
flai'e^cens, Labill, Granite Island, Jan. 3, 1919, T. G. B. O. 

Occurring especially on the upper internodee, within the 
sheathing leaf -bases, and preventing the formation of an 
inflorescence (McAlp., 1910, p. 171). 

Urocystis hypoxidis, Thaxt. On leaf-bases and in- 
florescences of piisila, Hook, f. Grange, June 2, 

1917, T. G. B. O. 

New host species. The fungus has been recorded from 
Victoria on H. ghhella^ but it has not been observed on 
the latter in South Australia, though the plant grows com- 
monly in the Adelaide district (McAlp., 1910, p. 197). 

BASIDIOMYCETES. 

Atjreobasidixjm vitis, var. album, Montmart. On leaves, 
young shoots, and inflorescences of Vitis vimfera^ L. Lyrup, 
Watervale, !l^rri, Renmark, Oct., 1921. 

In October, 1921, specimens of young vine leaves were 
mnt in from several localities, exhibiting blackened areas of 
irregular extent. If placed in a moist dish, these rapidly 
spread over the whole leaf, and whitish pustules consisting 
-of basidia bearing spores on sterigmata formed both on leaf 
surface and fruit stalks. In the original description (1882) 
of A nreohasidium vitis. Vial, et Boy., the fungus was described 
as being clear yellow; but in 1897 Montemartini 0) described 
a variety occurring on leaves and fruit stalks which he named 
A, vitis, var. alhum, because the pustules were whitish. 
Later in that year, McAlpine described a form occurring in 
Victorian vineyards, chiefly on the berries, as A . vitis, var. 
Uiherculatum, The South Australian specimens, both in the 
parts affected and in the nature of the spore pustules, agree 

(1) Montemartini, in : Atti delP Istit. botan. delP XJnivevsitJi 
Zeitschr, f, Pflanzenkrank., vii., p. 359, 

fWQrr\ * 7 4. 7 
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most closely with Montemartini^s description, so thai the 
above name is given them (McAlp , 1897, p, 16). 

ASCOMYCETES. 

Ekysiphe cichoracearttm, DC. On Flenecio vulgari*^^ L. 
Glencoe, South-East, Dec. 9, 1916, G Quinn. 

On living leaves and stems of Cucurbit a 'p^'po^ L Mur- 
ray Bridge, Feb., 1917. Also common in gardens in Adelaide 
on the marrow and other types of O'ucurhta, 

Not listed by McAlpine (Osborn, 1918). 

Asterina baileyi, Berk, et Br On living leaves of 
Eakea rostrata, F. v. M. Belair, Sept , 1920, G. S. And 
on Hahea 'uUcum, R. Br. Forest of Kuitpo, May, 1922, G. S. 

This is a common fungus, and has been present here for 
yeais, though not recorded for South AustraliaK ^s yet ^ A 
specimen of E. 'ulicina^ in the Herbarium of the University 
of Adelaide, labelled ‘'Aldgate, 1895, 0. E. Menzel,^' is 
affected with it. The Hakeas above are new host species- 
(McAlp., 1895, No. 1728). 

Seynesia bawksiae, McAlp. On the upper surface of 
living leaves of Banhsia ornatOy F. v. M- Forest of Kuitpo,. 
May, 1922, G. S. (McAlp., Proc. Linn. Soc. N.S. Wales, 
1903, p. 553). 

Parodiella banksiae, Sacc et Bizz. On leaves of 
Bank^'ia warginatay Cav. Ambleside, May, 1922, G. S. 

This fungus, known as Banksia Freckle, occurs on the 
under surface of the leaves, chiefly the lowest or innermost 
leaves, slightly “languid,'' as McAlpine says. Although it 
has not been recorded for South Australia before, it has been 
present here for years. A specimen of Banksia marginata, 
in the Herbarium of the University of Adelaide, labelled 
'*Aldgate, 1895, O. E. Menzel," is infected with it (McAlp. 
1896, No. 1741). 

OiniUM, on apple. On living leaves and twigs of Byrus^ 
MduSy L. Upper Sturt, Jan., 1921, G. S.; Houghton, Mar., 
1921, G. S. 

At Houghton the Oidium was unusually plentiful on big- 
leafy trees 12 to 15 ft. high which had only been single- 
worked, and were probably on their own roots. 

The perfect stage of this Oidium was not found. There 
are four apple mildews — Fodosphaera o^rycanthae, Fodo- 
S'phaera le'ucotrie'hay Podosphaera tndactylay and S'pha&ro^ 
theca mah — over which there has been considerable confu- 
sion; until the perithecia are found, therefore, this Oidium 
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cannot be named. In McAlp., 1895, No. 172], 

triductyln is recorded for Victoria and New South Vs ales 

(Osborn, 1919). 

PUNGl IMPEEFECTl. 

S P H AEE OPS I D AGE AE. 

CONIOTHVRIUM ACAOiAE, IMoAI]). Oil Hviu^ ])hyllotles of 
Acdvia piivnanfhd, Bonth National Park, Belair, July, 1922, 
G. S 

Darluca FiLUM, Cast. This fungus, which is parasitic 
on the uredosori of rusts, has not been specifically recorded 
for South Australia before, but has probably often been found. 
Thus Me Alpine notes it as common on the uredosori of 
Fuccinla lohi^ and also gives Mount Gambier, South Australia, 
as one locality for this rust; the same note occurs in his 
descriptions of several other rusts. In our material, DarJuva 
filum occurred on Puccxnm flavencenfiff^ a host which is not 
recorded in Me Alpine, 1906, p. 119, as well as on many 
other species of Pifocinia (McAlp., 1895, No 2087; McAlp., 
1906, p. 22). 

Diplodia cttricola, McAlp. Forming scabs on the 
fruit of ('itrus aurnntiiuny L. Together with Plioma owtn- 
iwm, Torrens Park, Mitcham, Nov. 21, 1919. Aloiie, Clar- 
endon, Jan., 1921, G S. Me Alpine does not record its 
attacking the fruit (McAlp., 1899, p. 83; Osborn, 1919). 

KelleiCmannia prijni, McAlp. Saprophyte on decaying 
almond leaves on the ground, North Adelaide, May, 1921, 
G. S. (McAlp., 1902, p. 104). 

Phoma macrophoma, McAlp. On twigs of G/Gv/k (tuntti- 
iiumy L. Clarendon, Jan., 1921, G. S. (McAlp., 1899, p. 108). 

Phyllostiota brassicicola, McAlp. '‘King spot'' on 
outer leaves of Bra^sica oleracea, L. Upper Sturt, Jan., 1921, 
G. S. (Viet. Dept. Agr. Pamphlet, Cabbage and Cauliflower 
Diseases, 1901). 

Pyrenochaete roselea, McAlp. Saprophyte on decay- 
ing almond leaves on the ground. Blackwood, May, 1921 ; 
North Adelaide, May, 1921, G.S. (McAlp,, 1902, p. 97). 

Septoria depbessa, McAlp, On fruit of annai- 

tiu7n, L., forming circular brownish scabs. Salisbury, Sc])t., 
1915; Campbelltown, Oct., 1921 (McAlp., 1899, p. 83). 

Septoria biakthi, Desm. On living leaves of Diatiflnti, 
carophyUifSyJj. Fullarton, Sept,, 1918, F W. Eardley. Not 
listed by Me Alpine. 

Septoria lepidii, Desm. On living leaves of Bepidiftm 
dvaha, L. Morphett Vale, Sept , 1915. Not listed by 
McAlpine, 
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Septouia lycopehsict, Speg. On stems and leaves of 
L}/coperi^lcum escalentum ^ Mill. Marion, Nov., 1919; Gawlor 
River, Dec., 1921. Not listed by McAlpine, but recorded 
for Victoria (C. C. Brittlebank, Journ. Agr. Viol., xvii., 
p. 498, 1919). 

Vermicxjlaria angusstispora, McAlp. Saprophyte on 
decaying almond leaves on the ground. North Adelaide, May, 
1921, G. S. (McAlp., 1902, p. 104). 

Vebmicularia circinans, Berk. On Allium cejju, L. 
Attacking the scales, and spreading occasionally to the green 
leaf portion of seedling onions. Longwood, Oct. 15, 1915. 
Not listed by McAlpine. 

Vermicular! A varians, Due. ‘'Black Dot'’ disease on 
potato haulms. Mount Gambier, Mar., 1917. ‘ On tubers, 
forming slightly sunken areas just under the skin, Carey 
Gully, Jan., 1921, G. S. (McAlp , 1911, p. 92; Osborn, 1921). 

MKLANCONIAOEAB. 

CoLLETOTRicHUM scHiZANTKi, Jens, and stew. On stems 
of Schhunth'uSi sp., causing a wilt. Glen Osmond, Sept., 
1916; Kensington Gardens, July, 1917. Not listed by 
McAlpine. 

Gloeosporium ribis, (Lib.) M. k D. On leaves and 
canes of Eihes grossularlu, L. (Conidial stage of Pseudopeziza 
rihis, Kleb.). Summertown, Jan., 1921, E. Leishman. Not 
listed by McAlpine. 


HYPHOMYOBTES. 

Acrostai.agmus cinnabarinus, Corda. Living saprophy- 
tically on decaying potato haulms, forming a reddish mould 
over them. Mount Gambier, April 5, 1917, T. G. B. O. Not 
listed by McAlpine. 

Cephalothecium roseum, Corda. Developed as a sapro- 
phyte on apple leaves from Ambleside, Feb., 1921, which 
were kept in a moist dish. Commonly develops as a sapro- 
phyte on decaying fruit, and appears to be a facultative 
parasite on stored fruit when the skin is injured. Not listed 
by McAlpine. 

Cercospora apii, Fres. On living leaves of Fastinacea 
mtuia, L. (parsnip), causing a leaf spot. Mount Lofty, Sept., 
1919, T. G. B. 0. Not listed by McAlpine. 

Cladosporium PBTYLLOPHiLUM, McAlp. Dark olivaceous, 
minutely velvety layer over the diseased, wrinkled surface of 
peach leaves where injured by Exact sc us deformans. Black- 
wood, Feb., 1921, G. S. (McAlp., 1902, p. 100), 
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CoNioTHECiUM CHOMATOSPORUM, Corda. Oil twigs of Fyrm 
Malus, L. Blackwood, Nov., 1914, R. Fowler; Mount Gam- 
bier, July, 1915; Winabara, Dec., 1917. Causing cankers on 
the bark of apples and pears. The severe scabbing of the 
fruit by this fungus, which occurs in South Africa and other 
countries, has not been recorded here (Osborn, 1918, 1921). 

CoNiOTHEOiuM SCABRUM, McAlp. On fruit of Gitms 
mirantiiirriy L., causing irregular, flaky, scabbed areas. Ken- 
sington Gardens, July, 1917; Enfield, Mar,, 1918; Berri, 
June, 1922, R. Fowler (McAlp., 1899, p. 80). 

Fumago VAGANS, Pers. On canes of Vitk vimfera^ L., 
forming a black sooty coating, “fumagine.'' Clare, May, 
1921, T. G. B. 0. (McAlp., 1897, p. 38). 

Harpographium corynelioides, Cke. and Mass. Causing 
swollen lesions on the stems of Leptos'permum hcoparmm, 
Forst., with the short, branched, brown conidiophores pro- 
jecting from them. Cleland Gully, near Mount Compass, 
1921, T. G. B. 0. (McAlp., 1895, No. 1997). 

OiDiXTM oxALiDis, McAlp. On living leaves of Oralis 
cormadata, L. Forest of Kuitpo, under ash trees, Dec., 1921, 
G. S, (McAlp., 1895, No. 2276). 

Sterigmatocystis nigra, V. Tiegh. On ripe grapes, the 
skin of which had burst. Southwark, Feb., 1921, G. S. 
(McAlp., 1897, p, 46). 

PHYCOMYCETES. 

Plasmopora viticola, (B. and C.) B. and de T. On 
living leaves of Vitis vinifera, L. McLaren Vale, Feb., 1921 ; 
Watervale, Seven Hills, Berri, and Renmark, April, 1921. 

This fungus appeared first in Australia at Rutherglen, 
Victoria, in the season 1916-17, and in 1917-18 did consider- 
able damage. From this locality it seezns to have spread east- 
ward into New South Wales, and finally Queensland (1920-21). 
Its progress westward of Rutherglen was slow, and not till 
1920-21 did it appear at Mildura. From thence it passed 
down the Murray, appearing at Renmark, Berri, and Water- 
vale. It was also said to occur at Angaston. The attack 
was a slight one, evidently resulting from infection late in 
the season. 

This outbreak is interesting because of the example it 
gives of the power of dispersal of a fungus disease by wind- 
borne spores. Mildura, the seat of the nearest epidemic out- 
break in the past season, lies 100 miles east of Renmark, up 
the Murray, There is regular trafllc between the two places 
by motors, so that it is possible that the spores might have 
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been conveyed by human agency or aided by down stream air 
currents along the river. Beiri and Renmark are roughly 100 
and 120 miles east of Watervale, and between the places there 
no direct traffic. Neither is there any direct traffic between/ 
the Renmark area and Angaston (in which area downy mildew 
is reported) or McLaren Vale, roughly 130 miles south-west* 
of Renmark. The chance that spores would be conveyed by 
human agency from the Renmark area to any of these places, 
is very slight. Yet distances of well over 100 miles are con- 
siderable to be bridged by air-bome spores of the Flasmofara 
type. This, of course, is on the assumption that it was from 
the Renmark area that the other South Australian grape- 
growing areas became infected. Unfortunately no reliable 
dates can be obtained of the various outbreaks. They were 
all reported about the same time, except the McLaren Flat 
outbreak in February. It is possible that Mildura was really 
the centre of dispersion for the spores infecting the different 
areas in this State, in which case the carry of the spores would 
be about 200 miles to 230 miles in a straight line. 

No specimens of this fungus have been received during 
the past (1921-22) vine-growing season, although leaves from 
a number of different localities in which the fungus was 
present in 1920-21 have been examined. It seems probable 
that the fungus will have difficulty in establishing itself in 
South Australia because of the climatic conditions (Osborn, 
1921). 

Synchytrium tajra,xaci, de B. and Wor. On living leaves 
of Ili/poclwerk gJahra, L. Exceedingly common on its host in 
damp areas. Victor Harbour, Aug. 27, 1917 ; National Park, 
Oct., 1918; Tea Tree Gully, Aug., 1918, T. G. B. O. (McAlp., 
1895, No. 2205). 

BACTERIA. 

Pseudomonas jugi.andis, Pierce. On stems, leaves, and 
fruits of Juglans regia ^ L. Tliis bacterial disease of walnuts 
has, during the last twenty years, spread to almost all places 
in the State where walnuts are grown, even to trees 10 or 12 
miles from any other. It is impossible to get a marketable 
crop from many trees now. Not listed by McAlpine (Osborn, 
1921). 

Bacterium mori, B. and L. Causing angular black spots 
on the leaves of Moras mgra^ L. (mulberry). Clarendon, Jan., 
1921, G. S.; Myloir, Mar., 1922, T. G. B. O. Not listed by 
McAlpine (Osborn, 1921). 
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DESOEIPTION OP PLATE VII. 

Fig. 1. Flowering scapes of Bulbine Haw., «»howing 

conoentnc teleutosori of Uromyces buibims, Thuem. 

Pig. 2. Two diseased and one normal inflorescence of 
Neurachne alopecuroides^ R. Bi\, showing modifications induced 
by parasitism of TJsiilaqo Tepperi, Ludw. 
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THE Flora and Fauna of nuyt’s archipelago and 

THE INVESTIGATOR GROUP. 

No. 2.-THE MONODELPHIAN MaMMALS. 

By F Wood Jones, D.Sc., F.^i.S., 

Professor of Anatomy in the University of Adelaide. 

[Eead August 10, 1922.] 

The Franklin Island Rat. 

The Franklin Island rat was first o-btained during a brief 
visit paid to the western island by the s.s. '‘Conqueror’' on 
November 23, 1920. The shore party landed shortly befoie 
noon on a very hot day, and not much life was to be seen 
on the island. Aii old female and a young male were cap- 
tured a few minutes after landing by clearing out the 
accumulated nesting materials from the hut which has been 
erected upon the northern side of the western island. One 
or two others were seen by various members of the shore 
party, but no more specimens were obtained. Hie two 
animals which liad been secured were skinned, but the worst 
possible conditions prevailed for dealing with the material, 
and the skins were by no means good ones. With the cap- 
ture of the first pair a doubt was set at rest, for it was at 
once evident that they were not marsupials, as those who 
knew them best had confidently asserted them to be. But 
though it was simple enough to determine that the animal 
was not a marsupial, it was an altogether different matter 
to establish its identity among the Murines. Its most con- 
spicuous character was that it was a house-build'er, and the 
house-building rats were familiar in the literature of explora- 
tion into Central Australia. From the accounts of these 
animals, and especially from an examination of the mounted 
group in the South Australian Museum, it seemed most 
probable that the island rat was Oomlurusi condifor: and yet 
it obviously differed in some respects from the nest-building 
rat of the interior. It being impossible to proceed further 
with the diagnosis in the absence of type specimens, the old 
female was sent to Mr. Oldfield Thomas, at the British 
Museum. He was good enough to reply at once that the 
animal was not Coniluru^ conditor, but was a m-ember of the 
genus LeponlJm, and possibly was a new species. The second, 
and younger, specimen was therefore sent to the British 
Museum to aid in the establishment of the diagnosis, and 
subsequently the rat was described by Mr. Oldfield Thomas 
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(Annals and Magazine of Natural History, ser 9, vol. viii., 
p. 618, Dec., 1921), and named Leponihis jonest When it 
was found that the rat was a new and interesting one it was 
decided to visit the island again, and to arrange for a longer 
stay. The journey was made on the ss “Wookata,’’ and 
the party camped upon the islands from January 9 to 12, 
1922. Further specimens were obtained, and observations 
and notes were made upon the habits of the animals. Some 
old and bleached skulls were picked up, and photographs weie 
taken of typical nests. One living specimen was secured, 
but it died as the result of an accident after it had been a 



Leporillus jonest. Characters of the head from a livinjz; 
male adult. Natural size. 

week or two in captivity in Adelaide A third short visit 
was paid to the western island on February 18, 1922, in the 
B.s. "Conqueror ” On this occasion a few specimens were 
shot, and one was captured alive and uninjured. 

Since the animal has been described by Mr. Oldfield 
Thomas, and will later be dealt with by Mr. E. Troughion, 
of the Australian Museum, to whom specimens obtained on 
the second visit were sent, no attempt will be made here at 
further systematic description. Figs. 1 to 5 depict its most 
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important specific characters. Mr. Oldfield Thomas' account 
is as follows : — 

Leporillus jonesi. 

‘'Near a^calis, but larger and with shorter ears. Si*®, 
as gauged by skull and foot, decidedly larger than in apicalis^ 
Fur rather thin and poor, not so thick as in apico/is; hairs of 
back about 17 mm. in length. General colour, above, dull 



Fig. 2. 

Leporillus jonesi. Left manus and pes of a female 
specimen. Twice natural size. 


brown (not far from "Saccardo's umber”), the withers tend- 
ing more*towarda huffy. Under surface slaty-grey broadly 
washed with drabby- whitish, the sides of the belly more 
strongly drabby. Ears shorter than in apiccdis^ dark brown. 
Hands with the metatarsals dark brown, the digits lighter. 
Feet with the ankles, outer side of the metatarsals (inner 
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in made-up &km), and proximal parts ot' digits brown, the 
inner portion of the metatarsals and the tips of the digits 
white. Tail well haired but not tufted, brown above, dull 
whitish below, throughout its length. Not whitened at tip, 
as is also the*case with the original description not- 

withstanding. 

'‘Skull larger and stouter lhan in Muzzle broad 

and heavy, Tnterorbital region ]>road, with comparatively 



Fig. 3. 

Leiiorillua jorK'sL The skull from above and belov^. The 
specimen is from a female. Twice iiatural siase. 


sharp-angled edges. Zygomatic plate more projected for- 
wards. Palatal foramina slioi't, not reaching the level of m^. 
Bullae rather large — these organs not present in the available 
specimens of apicalis. 

y Incisors rather slender, not tliicker than in apical is, but 
meeting each other at a wider angle, owing to the greater 
breadth of the muzzle. Molars larger than in apioaUs, but 
apparently of similar structure; much worn down in the type. 
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‘‘Dimensions of the type (measured on the skin) : — Head 
and body, 195 mm.; tail, 178 mm. (not quite perfect); hind 
foot, 48 mm. ; ear (dry), 24 mm. 

“Skull: greatest length, 48; condylo-incisive length, 46‘; 
zygomatic breadth, 23*5; nasals, 18x6; interorbital breadth^ 
5*7 ; breadth of brain-case, 18*6 ; zygomatic plate, 6 ; palatilar 
length, 13*6; palatal foramina, 8*8 x 3*8; bulla, 7*8; upper 
molar series, 9*3. 

To this description it is only necessary to add one or two 
notes. Tlie fur of the living animal is remarkable for its 
flujffy character, and “thin and poor,’' though applicable to 




Fig. 4. 

Leporillus jonesi, Crown form of the molar teeth. From a 
young adult female specimen. Five times natural size. 

the type skin, is not characteristic of the living animal. In 
a state of nature the rat has that compact and fluffy appear- 
ance that is more reminiscent of a little rabbit than of a more 
typical rat. It sits bunched up, so that it appears to be far 
bioader and shorter than the prepared skin would suggest. 
The ears are carried well away from the head (see fig. 1), 
and, probably as the result of fighting, they are usually irregu- 
larly notched around their margins. The nipples are four in 
number, and are situated in the inguinal region. It appears 
that the young adhere firmly to the nipples, and for a time 
are dragged about by the mother; it is liiis circumstance 
which has led to a belief that the animal is a marsupial. 
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Measurements of adults, measured in the flesh, are as 
follow : — 

$ $ 9 


Rhinarium to eye 
Rhinarium to ear 

Ear 

Tail 

Head and body .. 
Hind foot 


d 

d 
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21 

25 

26 

40 

48 
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28 

28 

27 

148 

162 

162 

210 

240 

235 

45 
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19 

19 

20 


26 

21 

26 

50 

43 

51 

30 

26 

27 

173 

145 

155 

230 

198 

230 

44 

44 

45 

18 

19 

19 


Eore foot 

In the visceral anatomy there are one or two points of 
interest. In the female, the clitoris is completely perforated 



Fig. 5, 

Lepor Ulus Jonesl. The palate and 
upper^ teeth to show the incisive 
papilla and the palate ridges. 


by the urethra; and externally the two sexes are very similar 
m young animals. 

The stom^h (see fig. 6) is extremely large, and is very 
cUstinctly marked out into two chambers by a frilled edge of 
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lieaped-up epithelium. The first pouch is oesophageal in 
origin, and the second is the true pyloric stomach. The 
caecum (see fig. 7) is enormous ; the caput caeci is coiled upon 
itself ; and the whole organ occupies a very large proportion 
of the lower part of the abdominal cavity. In several speci- 
mens it was tenanted by a Cestode which is apparently an 
undescribed species. The small intestine is relatively short,, 
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72 Dom., and the large gut some 20 mm. ; but in Leporillas 
jonesi the small gut is 57 mm., while the large gut measures 
40 mm. The faoeal pellets are more rounded in foiun than 
are those of the members of the genus Unffii'i, and they are 
deposited in gropus. 

Th-e rat is a nest-builder, aiid^ so far as 1 have spoii, 
never excavates burrows for itself, in captivity, it shows no 
desire to burrow, or even to scratch into the earth. In the 
islands, a burrow is almost always found beneath the nest, 
and into the buirow the rat will readily retreat; but the 
burrow is always one excavated beneath the nest by a p'enguin 
(Budyptula minor) or a mutton bird (Ihiifinus tenuirostn^s). 
There almost seems to be a measure of symbiosis in the economy 



Leporillus 'jonesL The caecum. 

A, is the entering small intestine and B. the emerging 
large intestine. Natural size. 

of the rats and the penguins, for practically every nest which 
is found on the northern platform of the islands has a penguin's 
burrow beneath it. It is a remarkable fact that mutton 
birds, penguins, rats, bandicoots, and the black tiger snakes 
will all bolt into the same hole when alarmed. 

In some of the rats' nests an enormous amount of material 
is collected, and these large nests appear to lodge a colony. 
Upon the northern side of the eastern island, and high up on 
the cliff, is such a nest; and it is probable that its foundation 
consists of a deserted nest of the sea eagle, the rats having 
invaded it from below. Upon the flat tops of the islands, the 
nests are usually composed of dried herbage, and contain only 
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a pair of individuals; but upon the island platform they are 
made of sticks of fresh Mesemht i/aHthimnm, and nearer to the 
sea of wrack and dried seaweed. The larger nests are com- 
plicated within, a series of passages and chambers being made 
in the heap of collected debi'is; but the smaller nests consist 
of an entrance run, a central chamber, and an exit run only. 
Upon the sea beaches a whisp of wrack tucked in between 
two boulders, or some seaweed collected in a doit in the granite 
rocks suffices for a home. In any case, the nests smell badly, 
the lining is stained yellow, and reeks of ammonia; and all 
nests examined were tenanted by a beetle (Ectroma benefica, 
Newm.). 

Quite a large pioportion of the rat population lives upon 
the sea beaches, beneath and between the granite boulders 
which lie scattered along the shore. The staple article of 
diet is the succulent leaves of Tetnif/om imfleiicoma, and 
enormous quantities are consumed. It would appear that the 
rats also do a certain amount of scavenging along the tide 
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The rat lives upon both of the Franklin Islands, but upon 
no other islands yet visited. It is by no means nocturnal- ^ 
most of its activities are crepuscular —but at any time of the 
day some individuals may be seen along the shore in ^ the 
intcivals between the massive granite boulders. Even in a 
visit at noon, on a particularly hot day, Four specimens were 
obtained along a stietch of some 200 yards of beach. There 
appears to be no sort of hostility between the rats and the 
bandicoots (Isoadan /cuf*) wliicli run about and teed 
together, and inhabit tlic same territory, Tndood, as dusk 
comes on, it is difficult to tell which, among the many shadowy 
forms that appear among the low herbage of the island plat- 
form, is an I'ioodm and which is a LeponJhfs, The rats 
are by no means so tame as the bandicoots, and they proved 
to be particularly difficult to take in traps. 



. Anfoicplurlus forsteti. Lett foi'eliml), younj*. male 


The fur harbours two ectoparasites, a species of flea 
determined by Dr. Ferguson as tJdndnophafja wprmecohiiy 
and a second flea ^‘apparently indistinguishable from Xmop- 
i&yJIa cJu'opi^/' In the intestine of most specimens is a 
tape worm, which is being investigated by Professor IJarvey 
J ohnston . 

Rafa of other hlavda. 

Goat Island, a waterless island of the St. Francis group,, 
is the home of a rat which is evidently abundant; but of 
which no specimen has so far been obtained. The footprints 
of the rats were to be seen round every boulder upon tho 
sea beaches, aird some skeletal remains were recovered from 
the pellets of birds of prey. It would seem to be a small 
member of the genus Rattm: but all efforts to obtain, or 
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even to see, a specimen failed during the short visit paid to 
the island (Februaxy 11, 1922) 

St Francis Island at one time possessed a rat, which is 
said to have been quite unlike the house or slup rat, and is 
descxibed as distinctly ' ^bluish in colour This species has 
long since been exterminated on this inhabited island. 

On Flinders Island is a rat of which no specimen has so 
far been obtained, but it is almost certainly taftas, since 
it is remembered that the rat was first seen in the island after 
a vessel had been wrecked upon the shore 

Pearson Island is probably the home of two Murines, 
and it IS hoped that these species may one day be made 
known to science. 



Bahhit^. 

Flinders Island alone possesses the unenviable distinction 
of having a rabbit population These animals were turned 
down many years ago, and for tlie most part they are black, 
or black and white in colour. It is a great pity that, with 
the continent of Australia as an object lesson, these animals 
should be tolerated on the island, which one day they will 
doubtless oveirun 

Pats, 

Cats were liberated many years ago on St Francis Island. 
For a time they multiplied exceedingly, and have been respon- 
sible for the extermination of at least one interesting mar- 
supial species. Of late years they have been decreasing, and 
it is to be hoped that the stock is a dying one. 
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iSeah and Se((dio?ns 

Th'ere is no doubt the seals that inhabit the islands or 
South Australia are being mercilessly exieiminated. A par- 



mg. 11 . 

A7cioc$pha>lus foi^steH. Left Tipper dental 
series of an adult. Natural size 

tial, but unfortunately a purely nominal, protection is ex- 
tended to them; but the protection goes no further than 
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the words printed in the Act. Upon the islands where they 
are ‘‘protected^' they are slaughtered as freely and as 
barbarously as they are upon the islands where the killing is 
sanctioned by the law. As a matter of fact, the seals anywhere 
upon the islands are at the mercy of any scoundrel who cares 
for the revolting brutality of their slaughter, and deems tlie 
gain of a few shillings sufficient reward for the labour involved 
in flaying the carcass and preparing the pelt. Only one 
species has so far been seen on the islands. 

A rctocephalu^i for.sferi (Lesson). 

The large “hair seah’ may still be met with on certain 
of the islands in considerable numbers, and, if no sealing 
party has recently molested them, they exhibit a most 
engaging tameness, evincing a strangely persistent curiosity 
in the coming and going of visitors. There is no need to 
describe the general distinguishing characteis of the species, 
and figs. 8, 9, and 10 sufficiently demonstrate the external 
characters of the head and limbs. There are six cheek teeth 
in the upper jaw (see fig. 11) and five in the lower. In colour 
there is a great variety, the variations being apparently due 
to age and sex ; but it must also be remembered that, in 
judging the colour of a living seal, the degree of drying of 
the pelage must be taken into account. In the bulls there 
is constantly a lighter-coloured mane. The young pups are 
a rich dark brown, with the naked parts of the skin black; 
the eye is dark brown. 

In the summer months, the seals are for the most part 
in little parties, with pups ranging from some 2 ft. up to 
nearly adult size. The voice of the old bulls is harsh and 
loud, and that of the pups a hissing growl rising to a sequence 
of pathetic yelps very much like those of a small dog. Wlien 
disturbed on the islands most of the animals emit a series of 
long-drawn sniffs, and if the disturbance is continued the 
sniffs become a harsh grunting, and with that the animal 
gallops for the sea. Their pace on land is altogether sur- 
prising, and so is their ability to climb up the steep cliffs 
of some of the islands. On Price Island, especially, are well- 
worn tracks up the cliffs to the top of the island some 250 ft. 
above. On the top of the island, family parties lie basking 
in the sun, and the only danger that a seal is likely to prove 
is his desire to come down his path to the sea whilst the 
visitor is coming up. Apart from this, they are wholly 
inoffensive animals, and are deserving of all the protection 
that can be afforded them. 
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FLORA AND Fauna of nuyt’S archipelago. 

NO. 3.-A SKETCH OF THE ECOLOGY OF FRANKLIN ISLANDS 

By T. G. B Osborn, D.Sc , 

Piofessor of Botany in the University of Acielnido. 

[Read August 10, 1922 ] 

Plates VITI. to XI 

The following sketch of the ecology of Franklin Islands 
embodies the results of a brief visit paid to the group m 
January of this year. It had been the intention of the party 
to spend over four days ashore, but owing to adverse weather 
delaying the ship the time was i educed to two and a half ; 
this shortage of time, and the season of the yeai , must explain 
any obvious imperfections in the account. 

General. 

Franklin Islands h) form a small group consisting of two 
main islands with some outlying rocks and islets lying in 
lat. 32® 27' S., long. 133® 39' E , some 12 statute miles off 
the nearest mainland The largest islands are each about 
one and a half miles in length, are flat-topped, and joined 
together by a sand-bar which dries at low tide The western 
island is 159 ft. high and the eastern nearly the same height 
A chain of rocks about one and a quarter miles in length, 
some of which are above water and the highest elevated about 
15 ft., lies about half a mile off, and nearly parallel to the 
south coast of the western island A pyramidal islet about 
50 ft. high standing on a rock platform which dries at low 
tide extending nearly 400 yards from it, lies 1,200 yards east- 
ward of the eastern island (pi. viii., fig. 1). 

Though not, strictly speaking, a part of Nuyt's Archi- 
pelago, the Franklin Islands were sighted from it by Matthew 
Flinders in 1802 and were named by him. Flinders and his 
party did not, however, land upon them. Had they done so 
it is probable that Robert Brown would only have r<^ceived 
further confirmation of his opinion as to the sterility of the 
islands along the central part of the south coast of Atistralia.(2) 

(1) Australia Directory, 10th edit., vol. i., p. 140, 1907, 

(2) Brown, R., Botany of Terra Australis. Appendix to 
Flinders’ Voyage, vol. ii., p. 534. Point Brown, one of the nearest 
portions of the mainlaud to the east of Franklin Islands, was so 
named by Flinders in February, 1802, in honour of Robert Brown, 
naturalist on board the ‘^Investigator.” 



196 


The Franklin Islands lorm a of the jiastoial lease 
of Afr. Lloyd, to whom 1 am indebted for information as 
to his impressions of their climate, etc. Tliey are uninhabited, 
theie being no fresh water upon them, but have been used 
in the patt as grazing for a few sheep. Since the 1914-15 
drought they have not been grazed, and at present there is 
little sign of distuibance owing to human occupation, even in 
and about the small stockyard erected near the anchorage. 
The islands can seldom, if ever, have been visited by a botanist 
befoie, and in their present condition it may be fairly assumed 
that they present a reasonably complete exhibition of their 
original vegetation The influence of the white man is seen 
ill the presence of a few alien annuals, but in January those 
weie not much in evidence. 

PHYSioGRAPnic Features. 

No account of the geneial geology and physiography of 
the Nuyt’s gioup has been published. Howchin,f3) however, 
lias visited the islands eastward of Ca^^e Catastrophe, and 
from his account it would seem that Franklin Islands are 
essentially similar The islands described by Howcliin rest 
ou a jilatfoini of remote age (Cambrian or Pre-Cambrian) 
foinied of an intricate series of metamorphic, volcanic, and 
plutonic rocks of deep-seated origin, Tliese old rocks lie a 
few feet above or below sea level and represent a base level 
of erosion, considered marine. On these platforms is a cap- 
ping of very recent date (posi-miocene) which consists of 
wind-blown sand, formed at a time when the sea was retreating 
south of the present coastline. Tliis sand has become in- 
durated owing to the action of rain water on its calcareous 
contents. '^In times immediately antecedent to the present 
the soa returned to its old areas, and is now washing away the 
soft wind-constructed sandstones that were left in the line 
of its former retreat, 

Tlio solution of calcareous matter in the soil and its sub- 
sequent deposition, as the water evaporates, in the form of a 
bed of travertine limestone below the surface is a marked 
feature of such areas. 

The Franklin Islands, so far as it was possible to observe 
them, agree with the type of geological fonnation described 
above. The platform of the islands is granitic, on which rests 
more or less consolidated sandstone. In one or two places 
immediately above the granitic platform a thin deposit of 
jiebbles suggests the occurrence of a conglomerate. Tlie cliffs 
at the north-west end of Eastern Franklin are decidedly more 

(3) Howchin, W., Proc. Roy. Geogr. See. FI Austr., s,, pp* 
204-219, 1909. 
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clayey than in other places, but nowhere was any Ruperficial 
deposit of clay noticed as forming a compact er and more 
retentive soil. The surface soil is generally wliito sand, which 
is almost everywhere exposed owing to the open vegetation. 
The soil types may be grouped as mote or loss oonsoiidated 
sand, travertine limestone, and white drifting sand. 

Tire foreshore is of two types, rocky oi sand The whole 
of the way along the south and west coasts, and along much 
of the east, too, the waves wash over a broad pavement of 
granitic rock that slopes away at a low angle to the sea, or 
they beat upon a jumbled mass of boulders caxxsed by its 
destruction. Tliere is thus no room for the development of 
a littoral flora along most of these coasts, for the consolidated 
sands rise from the platform of rock at a steep angle to the 
plateau summit. Only in a few places does the develoi)mont of 
a wider boulder breastwork allow of the accumixlation of a 
little sand at tlie clifl foot upon which littoral plants ap]')ear. 
On the south coast of the Western Island the clifls rise 20 to 
30 yards back from the beach, the intervening area being a 
level stretch of sand raised some 6 ft. above the shore line. 
The terrace thus formed is a curious and distinctive feature 
of the island, that suggests at first sight a raised beach, but 
which is capable of other explanation. 

True dunes are developed only at the north-east end of 
each island, especially the western, near the sand-spit that 
connects the two islands. The strong south an^ south-west 
gales sweeping round the corner of the islands deposit the 
sand in these comparatively calm areas, building up a small 
but typical coastal dune of the unstable type. 

The summit of the islands is a gently undulating plateau 
termed the "'roof’ in this sketch. Tlie southeni coast is 
highest, from whence there is a slight slope downwards towards 
the noi^li, the highest point on the group (159 ft.) being a 
rounded knoll lying near the south-west comer. 

The partly consolidated sands of the roof and cliffs of the 
islands are honeycombed by burrows of mutton birds or sooty 
petrels and penguins. The effect of their activities is to con- 
stantly disturb the sand between the larger bushes and open 
the way for wind erosion. The sand which is blown away is 
either held by vegetation on the roof forming lo<*al white 
dunes, or is blown to the lee-side of the island and washed 
away. 'Eie terrace referred to above on Western Franklin 
has possibly been formed by such an accumulation of wind- 
blown sand. 

Once wind erosion starts at any point the effect is cumu- 
lative, and a *^blow out*' may develop, as it would in a recent 
sand-dune area. Several such areas can be seen in various 
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stages upon the roof, especially upon Eastern Franklin 
(pi. viii., fig. 2). When the superficial layers are removed the 
underlying travertine is exposed as a pavement, which resists 
erosion. Local patches of travertine that have been exposed 
in this way may remain as knolls rising a few feet above the 
general level of the roof (pi. ix., fig. 1). Travertine pavements 
bear a characteristic flora that by its growth leads to their 
disintegration, when the sand flora reappears. 

Nowhere on the islands is there anything in the nature 
of a watercourse, claypan, or rockhole. All rain that falls 
must sink directly into the soil, and presumably soaks through 
to the granitic platform. Tt might be expected that along 
the edge of this there would be damper areas, or even springs, 
but if tJiis be so they were dry in January. 

Climate. 

Meteorological data of uninhabited islands are obviously 
difficult to obtain, but some impression of the climate can be 
gained by comparison with the mainland nearby. The two 
nearest stations of the Commonwealth Meteorological Service 
are Fowler Bay and Streaky Bay; the records of these are 
given below by the courtesy of the State Meteorologist, to 
whom my thanks are due. 

Table I. 

Average, highest and lowest monthly rainfall at Streaky 
Bay (S.) and Fowler Bay (F.), in inches, for a period of 44 
years : — 
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Table II. 

Avera^, absolute highest and absolute lowest temperatures, 
in degrees Fahrenheit, at Streaky Bay (S.) and Fowler Bay (F.), 
The records at Streaky Bay have been kept for 31 years, and 'for 
six years at Fowler Bay: — 
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From the foregoing tables it is seen that tlio climate is of 
the semi-arid type,(^) though as tlie Franklins are islands the 
conditions are naturally less severe than on the mainland. Mr. 
Lloyd, owner of the lease, says that in his 40 years’ experience 
on St. Francis Island (one of the Niiyt’s Archipelago group) 
he has not known either a frost or a day of over 100” in the 
shade. The atmospheric humidity, also, will be greater on 
the islands than on the mainland. There was ample evidonee 
that wind-shearing had an important effect on the growth foini 
of the plants, and in killing back the exposed shoots of such 
relatively xerophytic plants as Olearia and Ca]o- 

cepJi al if a Bro wm i , 

As regards the rainfall (Table I.), it will bo seen that 
the records of both mainland stations show that no rain may 
fall during seven months out of the year, and that the average 
precipitation for the four months December- M aich is *50 in. 
or less per month. 

Vegetation. 

Littoral Flora. — Tliis may be considered under the head- 
ing of fore-cliff vegetation and coastal dunes, but except on 
the north coast is everyvrhere sparsely distributed. The main 
fore-cliff vegetation is CaJocephffI t/s Hrowmi, the individuals 
of which form low rounded bushes, 1 ft. to 2*5 ft high. The 
bramchingis densely intricate, and the linear-cylindiical leaves, 
3 mm. long, stand erect, parallel to the stems. The whole 
plant is white in colour owing to the development of close 
tomentose woolly hairs. In places, along the north coast 
especially, and less frequently along the other coasts, such 
bushes form a continuous line a yard or two wide, fringing 
the shore, rooting in the coarse sand, and often protected on 
the seaward side by granite boulders. Occasionally bushes 
of Myopor^im inmlare and Nitmria Schoeheri arc to be fo\ind 
in association with the Galocephaluf^j when the strip of vege- 
tation is wider. Both the Calocephalia^ and ^f|/oq>onm showed 
obvious wind-shearing, the twigs on the weather side being 
cut back and dead. 

Other developments of a littoral flora, except in the case 
of "dunes, can be considered as being rather ixi the nattiro of 
accidents than characteristics of the hahitai. As such may 
be considered the occasional patches of Franhenia paifciflora 
developing at the foot of the cliffs in the sand that had 
lodged behind a wide zone of granite boulders. More character- 
istic of the littoral habitat was the development of a pure 
sward of Sporaholus virginicus just above the high-tide mark 

( 4 ) Camion, W. A., Plant Habits and Habitats in the Arid 
Portions of S. Anstr., Oamegie Inst. Pub., No. 808, p, 2, 1921. 
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along one or two long clefts (dykes of softer rock) in tli» 
granite This was the only habitat of the plant observed upoa 
the island. 

Coastal Dunes — Tlie dune formation is of the typical 
South Australian typSjC^) but is poorly represented, and ia 
best seen in an active state at the north-eastern ends of the 
islands, as has been noted above. Tlie first colonist is, as is 
usual, Spun I CO' hnsufus, which grows (though not abundantly) 
at the east end of Westetn Franklin, The strong wind action 
was shown by long tails of drift sand behind the Spinifex 
clumps The usual succession towards dune shrubland is 
shown, Spmijei being followed by Olenria^ though no thickets 
develop. Together with the Olearia there are bushes of 
Myo%>m'\jbr)i insular these especially showing wind-shearing. 
The dune flora exhibited is of a depauperate and shifting dune 
type Scaevola crassifoUa, found elsewhere on the island, does 
not enter into it, as is commonly the case on the mainland, 
while Leucopof/on Eichei and M uehlenhechia adpressa — the 
latter very common on the mainland in the immediate vicinity 
— were not observed An atypical dune formation is developed 
fairly commonly along the north coast, and merges into the fore- 
cliff flora described above. Along this coast there is no fore-dune 
flora, for the sand does not blow up from the sea, but is carried 
across the island by the south or south-west winds, and is 
deposited at the foot of the slopes In one case a terrace 
some 20 yards across, and raised 4 to 6 ft. above the general 
level of the shore, has been formed. The coastal face of this 
falls steeply to the shore, and is a surface of erosion rather 
than apposition. Tliis factor may determine the infrequency 
of Spinffex hzrsntus, only found in one small patch, whereas 
on the normal dune it is the pioneer plant. Shrubs of the 
sand-dune type are represented by occasional bushes of Olearia 
atdllaris, whilst, where there are more granite boulders and 
less sand, Myoporum itts^dare, NitraHa^ Galocephalus^ and 
Scae'oola also come in. The greater part of this terrace is 
covered more or less completely by Mesembryanthemum 
aequdaterale, Threlheldui diffusa^ and Enchylacna tomentosa^ 
which form an open association much disturbed by the burrows 
of mutton birds and the tracks of penguins. At one end of 
this area a small hut and shearing shed with sheep yard fenced 
by posts and wire has been erected The amount of disturb- 
ance of the vegetation caused by this is exceedingly slight. 
The most noticeable feature is the way that Tetragtmia an/' 
Enchylaena grow as scrambling climbers over the posts an 
wires, so that the fence resembles a low hedge in places, 

(5) Oshoni, T G. B , Brit. Assn. Rep., Australia, 1914, pp. 584-6, 



200 


cuff Yegetcution. — The word ''cliff’' is licre used to in- 
clude th-e various types of slope rising from Ihe sandy beach 
and granite platform of the island to the roof. In most places 
these slopes are not steep enough to be termed cliff in the 
ordinary sense of the word, especially where they are sandy; 
but in others, where they are formed of a denser clayey 
material, the slope is too steep to be climbed easily. It is 
convenient to use the term cliff, with the roseivation as above, 
when speaking of those sandy elopes from the roof to the 
shore, which are composed of consolidated sands, to dis- 
tinguish them from the blown sand on which the littoral 
flora is developed. 

It was not possible to distinguish any special associations 
on these areas. The flora they bear is essentially the ssame as 
that of the roof "adjoining, but growing under more exposed 
conditions. The most frequent type of vegetation is a com- 
munity with Mesemhryanthemunh aifsfrale dominant (pi. x , 
fig. 2). This is often a monospecific community, especially on 
the exposed faces of the south coast. i]f eHemhi'i/anfhemum 
austral e grows commonly on the mainland at the margins of 
salt swamps (in distinction to Mesemhrifanthemum aeqviln- 
which is psammophilous), and its dominance on tliese 
exposed cliffs suggests that they are often wetted by spray 
during high winds. On faces less exposed to spray Mesem- 
hryanfhemum australe grows with Franhenia 'pauvi flora. The 
impression was gained that the relative proportions of those 
plants offered some rough idea of the degree of exposure and 
consequent salinity of the soil at the spot. 

Sal sola kali was found to be dominant, and often ihe 
only plant, on some cliff slopes where the sand was less con- 
solidated. The cliffs of the north coast, especially on Eastern 
Eranklin, show greater diversity of flora. It is probable that 
here, the exposure to spray and wind being less, the soil factor, 
with its consequent effect on drainage and aeration of roots, 
has more play. The communities observed were all open, but 
it was possible to recognize more than one type. On sleep 
slopes, where the sand was mixed with some amount of clay, 
Nitraria, Mesemhryanthemum australe and Frankmia fntti- 
cvlosa were most abundant, Threlkeldm^ Fnchylaera^ and 
Mesemhryanthemam aeqvUaterale jsho being present. At one 
point a small landslide had taken place recently, and 
hryanthemum australe and Frank euia fruticuZosa were noticed 
as first colonists of the newly-disturbed ground. 

Where the cliff face was more sandy (pi. x., fig. 1), 
Scaevola, Myoporum, and Olearia develop with Mesemhryan- 
themum australe^ Threlkeldia, and Frankenia fraflculosa as 
ground plants. It is probable that in such places Sraevola> 
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obtains conditions nearest to those under which it grows on 
the mainland. Locally it may almost be said to become 
dominant, but it quickly disappears where the soil is more 
compact. 

V eyetatioii of the Hoof . — There are three main associa- 
tions to be recognized on the roof of the island, but in the 
limited tiine that was available to examine them it is difficult 
to desciibo them in other than a static sense. Tlieir possible 
relation to each other as members of a succession will be 
discussed shortly below. 

({.) Ithayodia cramjoha^ open shrubland. — This as the 
most stable type of association seen upon the island Low 
bushes of llhafjodia crassifolift, 1 ft. to 2 ft. high, cover con- 
siderable areas, this being almost the only species in the com- 
munity (pi. 3ii., fig. 1). The association is an open one, with bare 
patches between the bushes, but it is thought that biological 
factors in the form of mutton birds and rats are largely respon- 
sible for this, and that, if these were removed, the covering 
of Bhiigodia crasfii folia would quickly be complete. The white 
giouiid seen in the foreground (fig. 1) is caused by mutton 
bird burrows, while in other places the Franklin Island rat 
( l,eponlli(H Thos.) had gnawed down portions of bushes 

near to the ground and used the stems to construct its house 
or wurlie, around other living bushes (see No. 2 of this 
series.) 

The only other plant noted in this association was 
Silorera,^ iomentonus^ a small deep-rooting annual, the 
numerous wiry stems of which grow at first prostrate, then 
turn erect, and are terminated by characteristic compound 
capiiula of yellow flowers. 

The prevalent cx)lour of the vegetation here in January 
was a dull grey-green. 

(ii,) Frcunhenia fruUculoba association on travertine pave- 
ments. — Pavements of travertine or nodular limestone occur 
at all levels from a few feet above the shore line to high points 
on the roof. They all bear a characteristic flora of which 
Franhenia fruticnlom is the most typical species (pi. ix., fig. 
1; pi. X., fig. 2). This is a mat-forming woody plant, which, 
though it sometimes forms a small tap root, also develops 
adventitious roois freely on the underside of its prostrate 
stems. The stems, except in the oldest parts, are hidden by 
numerous opposite linear-cylindric leaves (3 to. 4 mm. long) 
standing erect. Tlie leaves are almost grey owing to hairs, 
with only a tint of subdued green. Tliey are also revolute, 
showing a pronounced groove on the under-surface. The thin 
wiry roots run horizontally at no great depth in the sandy 
soil between the limestone blocks. They have a solvent action 
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an the limestone, so that the upper -surface becomes etched by 
their growth and finally eaten through. 

Two annual grasses grow in the sand-filled cracks of the 
limestone pavements. They are Danflionla setacm and 
Uahimai/io^tis of which the forniei is most 

abundant. At low levels near the sea M mbrj/anthemum 
amtrale and Teti'cigonia i7n2ile nvonui also occur; the latter was 
only seen along cliff edges, over whicli it scrambled. 

Where the pavements are covered by sand, Nifrana 
Schoehen develops a more or less extensive mound owing to 
its growth habit(6) (pi ix , fig 1). With it Olearui an/lans, 
and occasionally Stijxi terefifoJw, become associated. Tliese 
plants represent a colonization of the pavement by the flora 
of unstable sand, owing to the Ntfrarut: they are not typical 
of the flora of the limestone pavement as such. 

Franhenia fruticuJoBa is certainly the character plant of 
this association. Tt gives a most characteristic appearance to 
the aieas, which can be distinguished from a distance by their 
light-grey colour (pL xi., fig 1). The stability of the associa- 
tion is limited by the existence of the limestone. As this is 
broken up by the solveut action of the roots or rain water, 
the proportion of sand exposed becomes greater, leading to 
an increase in the number of annuals, and also such sand- 
collecting bushes as N^iratia and Oleana, Ultimately, theio- 
fore, the travertine pavement flora is replaced by an open 
shrubland passing through a phase in which the pioportion 
of grasses is greatly increased. Such a iraneiiion was noticed 
on the loof of Western Pranklin in a ridge of sand with 
limestone rubble, bearing old plants of Frankmia friificulom 
and much Danthonia ^pemcillata, which is a perennial. 

(iu.) Open association on loose sand. — At present about 
half the roof area is occupied by an open association in which 
the most prominent plants are SaUola kali^ Le^mtium foUosum, 
and tussocks of Sti^pa feretifolia, the only perennial plant con- 
stantly present (pi. ix., fig. 2). With those also occur Bromia^ 
arenanus, Siloxera$ tomeniosus, Vktadinia ansfralh, etc. 
Such areas are literally honeycombed by the burrows of mutton 
birds or penguins, so much so that they are unpleasant to 
walk across, as the ground constantly caves in under- foot. Tho 
soil is, therefore, constantly disturbed, and large areas are 
bare, though annuals probably occur in the winter months. 
As our visit was paid in January no list of this therophyte 
flora could be made; from the fruits collected under bushes 
it was clear that an introduced Hordeum occurred, and also 
Daucus hrachiatvs. Nitraria ScJioebeH plays a prominent part 
in this association in some places (pi. viii., fig. 2) ; it dev^ops 

<6) Cannon, W. A,, Z.c., p. 70. 
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dunes about itself, which, as the original bush dies away, 
become colonized by Ghana axillaris and Franhenia 
'paifviflota. 

Several patches, some up to half an acre in extent, were 
strewn with the dead stems of Laval era pleheja. Professor 
Wood Jones says he saw thickets of this plant when he landed 
on the island in December, 1920. One place indicated by 
him as a locality in which La vat era was specially dense is now 
an area of shifting sand (pi. xi., fig. 2). It is believed that 
the growth of the mallow was largely responsible for this. On 
sand the plant is mainly biennial, and by its dense growth 
would tend to kill out the ground vegetation belo-w it. When 
the Lavatera dies there is nothing left to hold the soil, and, 
as a result, the sand drifts. 

Summary. 

Plant SiicceHsion. — The general trend of succession can 
only be briefly suggested. The Bhagodia mmifolu/ shrub- 
land is the most stable community, and probably represents 
the climax on the island. It is not unlikely that this associa- 
tion is really a subclimax, climatic factors limiting the suc- 
cession, which, to judge from the mainland nearby, one would 
expect to reach a scrub woodland composed of inallees 
(Eucalyptus spp.) and Melaleuca parvifiara. Though the 
Bhagodia cramfolia shrubland is regarded as a climax, no sign 
was seen of its spread or regeneration, rather the reverse. 
Biotic factors, notably the burrowing of birds, operating with 
the wind factor, disturb the area and tend to the development 
of drifting sand. Ultimately, if the present set of factors 
remain unchanged, the whole of the consolidated sands will be 
removed and the bare granite platform be left. The last 
stage of the Franklin Islands will be a wave-swept reef similar 
to that lying immediately south. This is clearly shown by the 
intermediate phase illustrated on the eastern islet before- 
mentioned (pi, viii., fig. 1), 

If there be little sign of regeneration of the climax there 
are earlier stages in succession to be seen. The clearest is the 
passage from the Franhenia fruficulosa association through 
a mixed low shrub and grassland with Franhenia paucifora 
and Danihonia peiiicdlata to a mixed open shrubland of 
Nitraria, Olearia axillaris, Enchylae^w, Threlheldia, etc., with 
Stipa tereti folia and various annuals. This association is un- 
stable. The action of birds and wind depresses the succession 
to the Stipa, Sahola, Lepidium community described. This 
unstable association is apparently gradually coming to occupy 
most of the island. The most important sand stabilizer at pre- 
sent is Nifraria Schoeheri, which, owing to its dune-forming 
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capacity and high salt toleration, tends to maintain a shrub- 
land as opposed to an open community of tussock grass and 
annuals. 

Flora , — Considering the interest of the fauna, it is railior 
remarkable that the fliora should be so limited and without 
any peculiar species. A complete list of the flowoiing plants 
collected is given below. It numbers only 34 speei(\s, though 
owing to the season the annuals are probably in(‘oniplcto. The 
list includes eight grasses, six composites, and hve Clieiio- 
podiaceae. The complete absence of Lcguminosao and 
Myrtaceae is surprising. The neighbouring coast has Acacia 
spp. on the dunes and mallees ( Fucalf/2)(in spp.) and Mela- 
leuca par VI flora on the consolidated sands. It is feaid that tiiese 
plants occur on some of the neighbouring islands, which are 
larger. The present flora of the Franklins is probably vestigial, 
but there is no evidence that it included more Phanaorophytes 
in recent times. 

Considering the flora in regard to the growth-forms, it 
will be noticed that there are five species of shrubs (14%), 
13 species of undershrubs or perennial herbaceous ])lantH 
(38%) — all chamaephytes — 16 species of annuals (45%). Dis- 
regarding the percentages, which are probably inisloading 
owing to the very small total number of species, and incom- 
pleteness of the annual (therophyte) flora, it will bo scon that 
there are no Phanaerophytes other than Nanoplianaerophyios, 
and that the whole classes of Hemicryptophytes and Cryplo- 
phytes are absent. This indicates the severity of tho environ- 
mental factors, especially wind, as regards the absence of tho 
first, and edapMc conditions (unstable soil) as regards the last 
two groups. The aridity of the environment is indicated by 
the relatively large number of annuals (Therophy tes) , which 
is almost certainly understated in the list. 

Appendix, 

The following is a complete list of the plants observed or 
collected. I am indebted to Mr. J. M. Black, wlio has kindly 
assisted in determining some of the species: — 

N. -Kanophanaerophyte ; Ch. =- Chamaephyte ; 

Til. Tlierophyte. 

S^nmfejc hinu/tuSj Labill. Ch. 

Stipa teretifolia, Steud. Cli. 

Sporoholus mrginicufi, *Kunth. Ch. 

Calamagrostu fihformUj (Forst) Pilger. Th. 

Danthonia penicillata, (Labill.) F. v, M, Ch, 

Danthonia setacea, H. Br. Th. 

Bromus arenarivs, Labill. Th. 
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^Hordeum sp. (^od only). Th. 

Dimiclla re valuta^ R. Br. Ch. 

Ehof/()(Ua crasslfoliff, R. Br. INT. 

Afriphj' prosiratum ^ R. Br. Th. 

EiH'hylaena fomentom^ R. Br. Ch. 

ThreikeUlm d iff urn, R. Br. Ch. 

i^ahoU kali, L. Tli. 

Mei^cmkri/unthemum <tequ Hate rale ^ Haw. Ch. 

iM et-^emkrifaiifhenium australe, Sol. Ch. 

'fotraf/onia imple ricomu, Hook, J. Ch. 

Lepidhnn foUosinn, Desv. Th. 

^Eisf/itihrufm orientale, L. Th. 

Nitraria Echoeheri, L. H. 

Lavfttera phdieja, v. tomejitosa, Sims. Th. 

Frankema fraficulasa, D.C. Ch. 

Frankeiiia paaciflora, D.C. Ch. 

Daiieioi krachiafifHy Sieb. (from fruits only). Th. 

Nicotiana aifaveohnsj Lehm. Tli. 

Mt/oponiw biHulare, R. Br. N. 

Hcaevola crassifolia, Labill. Ch. 

Olearia a.iillaris^ P. v. M. H. 

Viftadinia aiishahs, A. Rich. Th. 

Sdou'eruK fomeiitosioi, Wend. Th. 

Calorephahis Brouniii, P. v .M. N. 

OnafhaVuim luteo-alhani, L. Th. 

Seihedo InutnSi Sol. L. (a hairy form as well as the usual 
glabrous one). Th. 

^Fonchv^ anper, AIL, v. Hit oralis^ J. M. B. Tli. 

DESCRIPTION OF PLATES. 

Plate VIII. 

Fig. 1. Islet off Eastern Franklin, showing the granitic 
platform with a small cap of consolidated sandstone at one end. 
The slope in the foreground is a travertine limestone pavement in 
process of decay. Frankenia frutimlom^ accompanied with Rati- 
ihoiiia setaeea^ is being invaded by Stipo feretifolia^ Frankenia 
pauciflora, Threlkeldia diffusa, etc. Large patches of Mesemhryan-- 
themvm awstrale present. 

Fig* 2. Area on soiitli coast of Eastern Franklin, showing sand 
drifting away from and exposing travertine pavement. The blown 
sand is held by Nitraria Schoeheri. The mounds in the foreground 
arc formed by Frankenia pavcifiora, which holds the sand forming 
mats up to 2 ft. in diameter. Beyond Bhagodia emm/ohh shrub- 
land with occasional travertine pavements. In the middle distance 
is another ‘‘blow-out’* area with Nitraria, Frankenia panci flora, 
and Sal sol a kali. 

An * denotes a plant not indigenous to Australia. 
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Plate \S. 

Fig. 1. Travertine knoll rising a low feet al)tn(' gt^noral 
level of roof. Low plants on knoll are f t \ti ^ with 

few hushes of Nifniria liokling saml on emst. In ioregrouinl tus- 
socks of Stipa icreUfolia^ also Halsola and Ijopid'ium h^^u^HUln, 
Several burrows of mutton birds arc visible in soft sand below the 
knoll. 

Fig. 2. General view on roof looking w^(‘st Iroiu tin* knoll 
seen in previous figure. In immediate forc'ground Fnnihrnia 
frutieulosa on travertine, beyond Llic oi)en association on sand, 
Stipa terefifoliU) Lepidiurth foliosuni, an<l Sdlsolo. This assoedation 
alternates with Bhagodia ct'cissifolia sbvuldnnd away to liorisson. 

Plate X. 

Fig. 1. Cliff vegetation on north coast Fastorn Kranklin. 
Olemm axillaris on left. Low hushes of .V/7n/rm, \fofHn urn , 
Threll-rldia, and Brnn'kvnia jxtvnfloia. 

Fig. 2. Cove on south coast WestcM'ii Franklin. Shows in 
foreground Frankenia friificidosa on travertine slope which ehang('s 
abruptly to Ithaaodia aassifolia in middle distance. These two 
associations come to the watcr’s»edge on the slu'UevKl side of the 
cove. Facing, in background, is a cliff slo])(' with Mvsnnhi itaa^ 
the mum ausfndc. 


Pi ATE XI. 

Fig. i. Uhaijodm ciassifolia sliruhlaud on roof of Wes- 
tern Franklin. A travertine ridge, with its 1ighter-eolour<‘(l flora 
of Franlcenia fruticulosa, may be seen running niToss the field in 
the middle distance. 

Fig. 2. Recent blow'-out exposing travertine jiaveimnit in 
foreground. The vegetation beyond is of the uustahh* tyjie on 
sand. Salsola kali very abundant with t^iipa fe ref if alia and 
Lepidium foliosum. Some bimhes of Nifratia, The ])av<Mnent in 
the foreground is said to have Iwn covered with a dtmse thicket 
of Lavatera pleheja thirtoon months before. Tln^ dead stems of 
this were very abundant on tho loose sand. Photograph taken on 
north (‘oast Western Franklin, looking east. Tln^ strait separating 
the two islands and tho elifTs of Fastern Franklin are si'en in I lie 
distance. 
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AN INVESTIGATION OF THE ESSENTIAL OIL FROM 
BUOALYRTUS CNBORIROUA, D C. 

(THE “NARROW LEAF MALLEE** OF KANGAROO ISLAND) 

By Philip A. Berry, B.Sc. 

(Communicated by Professor E. H. Bennie, D.Sc.) 

• [Read August 10, 1922.] 

The principal constituent of this oil is cineoL while it is 
well known that terpenes, aldehydes, and phenols are present. 
The object of this investigation was to determine the average 
cineol content, and the more precise nature and amount of 
these other bodies with which the cineol is associated. 

The crude oil used in this investigation was obtained by 
steam disi illation of fresh leaves and twigs, collected at Cygnet 
River, Kangaroo Island, in the beginning of January, 1920, 
from leaf country which had been previously cut about three 
years before The yield of crude oil was 1 per cent. The 
sample was an orange-brown colour and gave the follow- 
ing constants; —Specific gravity at ^-5 ® C. = 0’9102 ; specific 
rotation, (a)D=— 10'40; refractive index at 20° C. = 1*4707; 
dispersion, 0*01029. The oil was soluble in 1*33 volumes of 
70 per cent, alcohol (by weight) at 20° C. The saponification 
number for the esters and free acids was 7’0. 

Another sample of oil was distilled at Cygnet River, 
about the middle of May, 1921, from the same species, in a 
similar stage of growth, and under conditions similar to those 
existing in the above distillation. This oil gave the following 
constants: -Specific gravity at C. = 0*9248 ; specific rota- 
tion, (a)i) =:: — 4*91° ; refractive index at 20° C. = 1*4670 ; 
dispeision, 0*00979. Hie oil was soluble in 1*05 volumes of 
70 per cont. alcohol at 20° C. 

This second distillation was performed to obtain an idea 
of tl\e difference between the oils distilled in the summer and 
in the winter. The samples cannot be considered strictly 
comjiaralivo, however, since, in the first case, the distillation 
was continued until the leaf was exhausted of oil, while the 
second sample was distilled under ordinary commercial con- 
ditions, that is to say, until the amount of oil distilling was 
very small in comparison to the water, and in consequence 
contained less than the previous sample of the higher boiling 
or less volatile constituents of the leaf* 
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Physical Constants . — In order to save repetition and 
avoid ambiguity, the following explanatory note is inserted. 

Specific Gravity . — Tlie specific gravity was taken with as 
large a pyknometer as the amount of liquid permitted. The 
pyknometers were standardized with water at 15*^ C., and 
when the specific gravity was taken at another temperature, 
the result was calculated to by using a coefficient of 

cubical expansion of 0*00076 for each C. The specific gravity 
refers to that calculated for except where otlier tem- 

peratures are given. 

Potation . — The rotation refers to the actual rotation in a 
100 mm. tube. 

Refractive Index . — The refractive index was taken with 
an Abbe refractometer, and the result calculated for a tem- 
perature of 20® C. by adding or subtracting 0*00047 for each 
®C. by which the temperature exceeds or falls short of 20® C. 
The refractive index scale of the instrument is so arranged 
that it reads directly the refractive index for the mean of 
the D lines of sodium light. 

Dispersion . — The dispersion figures given refer to the dis- 
persion between the C and F lines of hydrogen (656*3 uu. to 
486*1 uu.). The dispersions were taken at the same tempera- 
ture as the refractive index, but were not calculated for 
20® C., as the correction over a small range of temperature is 
negligible. 

Temperature . — All thermometer readings have been cor- 
rected for the unimmersed portion of the stem of the 
thermometer. 

Experimental . — The first sample of oil distilled was the 
one used throughout in this investigation. 


A. Distillations. 

A 1 . — The oil was first subjected to dry distillation. On 
distilling the crude oil, it commenced boiling at 80® C., and 
some acid, water, and volatile aldehjrdes distilled over first. 
As the oil appears to suffer decomposition by prolonged heat- 
ing at a high temperature,^ the quantity used for distillation 
was 80 CCS., since this small' quantity could be distilled quickly 
and at the same time represented the minimum required for 
tests. Tile following results are the average of four dis- 
tillations : — 


Temperature. 
Below 17o’6° 0. 
175*5® C.-186® C. 
186® C.-207® 0. 
207®C.-227®C. 


Amount, notation. 
7% — 

76% - 7® 

10 % - 10 ® 

3% -23® 
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By slow distillation (4 ccs. per minute), the first fraction 
was found to have a dextro-rotation of 1°. This fraction con- 
tained a large quantity of aldehydes, their presence being 
proved by Schifi's reagent. Aldehydes were also found in 
quantity in the last fraction. Distillations under reduced 
pressure gave very similar results. 


The oil was 

next subjected to steam distillation. 

A — One litre of the crude oil was steam distilled in 

seven hours. The distillate 
fractions : — 

Amount. 

was collected in the following 

Rotation. 

(a) 

... 50 CCS. 

- 7-0® 

(b) 

... 50 CCS. 

- 7-2° 

(o) 

... 100 CCS. 

7-6° 

(d) 

, . 100 CCS. 

- 6*3° 

(e) 

... 100 CCS. 

- 6*0° 

(f) 

... 100 CCS. 

- 7*1° 

(g) 

... 100 CCS. 

- 7*0° 

(h 

... 100 CCS. 

- 8*4° 

(j) 

... 100 CCS. 

~ 8*9° 

0‘) 

... 100 CCS. 

-1T7° 

(k) 

... 50 CCS. 

-22*8° 


A 3 . — Another litre of the crude oil was similarly steam 
distilled in seven hours and the distillate collected in the fol- 
lowing fractions- — 


Amount. 

Rotation. 

Gravity. 

Index. 

sioh. 

(a) 25 CCS, 

- 5*56° 

— 




(b) 25 CCS. 

- 5*74° 

0*9105 

1*4690 

0*01003 

(c) 788 CCS. 

- 6*9° 

0*9047 

1*4682 

0*01001 

(d) 78 CCS. 

-12*2° 

0*9210 

1*4737 

0*01043 

(e) 42 CCS. 

-26*15° 

— 

— 

— 


[n the next three distillations the oil was treated with 
sodium hydroxide either before and/or during distillation, the 
object being to fix, and thus ensure as far as possible the 
removal of the aldehydes. 

A Jf , — One litre of the cfude oil was shaken with 300 ccs, 
of a 5 per cent, sodium hydroxide solution. The oil was 
separated three days later and steam distilled. The distillate 
was collected in the following fractions: — 


Amount. 

Rotation, 

Specific 

Gravity, 

Refractive 

Index. 

Disper- 

sion. 

(a) 63 CCS. 

- 5*19° 

0*9263 

1*4702 

000096 

(b) 786 CCS. 

- 6*7° 

0*9049 

1*4679 

0*01012 

(c) 46 CCS. 

- 9*85° 

0*9177 

1*4712 

001060 

(d) 68 CCS. 

-26*18° 

0*9475 

1*4875 

001204 

A 6 . — One litre of crude oil was shaken with 600 ccs, of 

20 per cent, sodium hydroxide solution for several days and 
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steam distilled without separating the alkali. The distilla- 
tion took about two and a half hours : — 


Amount. 

(a) 28 CCS. 

(b) 815 CCS. 

(c) oO CCS. 


Specific 
Rotation, Gravity. 

-0*21® 0*9004 

-6*19° 0*9059 

-0*64° 0*9257 


Refractive Rispor- 

Indox, sion. 

1*4669 O'OIOOO 

V4679 0-0 ion 

1*4759 0*01037 


A e.—One litre of crude oil, stored in the dark since dis- 
tillation, was shaken with 600 ccs. of a 16 per cent, sodium 
hydroxide solution and steam distilled in the presence of the 
alkali. The rotation of the oil was —7*28®. The distillate 
was collected in two fractions : — 

Amount. R/otation Specific piriiviiy, 

(a) 750 CCS. -4*84° 0*9065 

Cb) 150 CCS -4*8® 0*9144 


B. Estimation or Cineol in Crude Oil. 

It was found that the resorcinol method of estimating 
cineol gave very erroneous results with this oil. The aldehyde 
and other bodies present were, to a large extent, extracted by 
the resorcinol solution, thus giving results which were far too 
high. In one test, the oil which was not absorbed by the 
resorcinol solution had the same rotation as the crude oil 
itself, indicating that the resorcinol absorbed other bodies 
besides cineol. This is confirmed by the appreciable rota- 
tion (often as high as —2) of the cineol separated from Iho 
cineol resorcinol compound. 

^Phosphoric Acid Method . — In connection with the estim- 
ation of cineol by the phosphoric acid method, the writer 
carried out estimations on control samples, containing various 
proportions of pure cineol diluted with ordinary (‘ommoicial 
turpentine. 

Those samples containing about 70 per cent, (dncol (by 
volume) gave excellent results, while 80 por cent, cineol 
samples were slightly low, and 60 per cent cineol and less 
gave very erroneous results, a 60 per cent, sample only aver- 
aging 45 per cent, cineol and a 50 per cent, ono appeared to 
contain 30 per cent, cineol. It was observed that accurate 
results were only obtained when the cineol phospliato mass 
(before pressing) was of a powdery nature, a pasty mass of 
cineol phosphate invariably giving low results. A probable 
explanation of these low results is that the pasty condition is 
caused by the solvent action of the other constituents on the 
cineol phosphate compound. Tlie addition compound so dis- 
solved being removed on pressing the solid cake thus causes 
a low result. A pasty compound of cineol phosphate resulted 
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on mixing the crude oil with phosphoric acid, and this pasty 
nature of the phosphate compound could not be overcome even 
by the addition of an equal volume of pure cineol to the crude 
oil. When, however, the crude oil was refined by steam distilla- 
tion by removing from 5 to 10 per cent, of the higher boiling 
fia(‘tions, the cineol content estimated by this method, and 
calculated for the crude oil, was equal to from 60 to 63 per 
c(Mit, cineol. 

Even these results are certainly somewhat low, as the 
addition compound with phosphoric acid was still slightly 
pasty. From other estimations and comparisons made at the 
time, it was concluded that a more correct figure was 
from 65 to 68 per cent, oineol. 

Arsenic Acid Method . — The arsenic acid method, as pro- 
posed by Turner and Holmes in America in 1914, was also- 
tried with the same control samples as were used above, and 
although in some cases good results were obtained, it does 
not generally appear more accurate than the phosphoiic acid 
method, when working on this oil. It furthermore has the 
drawback that a powdery addition compound is not obtained, 
and thus no indication is given as to the probable accuracy 
of a particular estimation. 

0 The Separation of Terrenes and other Hydrocarbons 

UNABSORBED BY EeSORCINOL SOLUTION. 

The formation of a water soluble compound of cineol and 
lesoicinol formed a ready and convenient method for separ- 
ating cineol from the hydrocarbons in the oil. The large 
middle fractions of the steam distillations, consisting almosb 
enliiely of cineol and hydrocarbon bodies, were severally used 
for this separation. They were shaken repeatedly with a 
60 per cent, resorcinol (aqueous) solution to remove the cineol. 
Other oxygenated bodies, such as aldehydes, etc., were also 
largely removed by this treatment. The oil which was not 
absorbed by the lesorcino-l solution was steam distilled, and 
from several estimations was found to constitute about 20 per 
cent, of the crude oil. 

Fifteen ccs. of one of these fractions, which was not 
absorbed by resorcinol and which had a rotation of —13*6®, 
were distilled and the distillate collected in the following 
fra<‘tions : — 

Temperature. Amount. Rotation. 

(a) 175® 0.-176° C. 6iccs. -12-48® 

(b) 176® C.-177® C. 4 CCS. -12-98® 

(o) 177® 0.-195® C. 3iccs. -12*98® 

The greater part of the last fraction had distilled at 
180® C. 
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Oxidation with Nitric Acid , — Seveial ccs. of tlie same 
fraction were oxidised with dilute nitric acid (10 per cent.). 
From the oxidised product two acids were separated; 
terephthalic acid, which was identified by its insolubility in 
water, alcohol, ether, benzene, etc., and by its subliming ou 
heating; and p-toluic acid, which was soluble in alcohol 
and melted constantly at 179° C. The formation of these 
acids indicated the probable presence of cymeuc. Tlio middle 
fraction of steam distillation A 5 was treated repeatedly with 
a solution of resorcinol (60 per cent.). The oil unabsorbed 
by resorcinol solution had a rotation of “11*2, and was 
shaken with a solution of sodium bisulphite (35 per cent.) to 
remove any aldehydes which had not been f)olyi^6i"3sed by 
the alkali treatment. The oil was separated and steam dis- 
tilled. The specific gravity was 0*861 and the rotation 
— 10*4°, showing that the bisulphite treatment had removed 
some laevo-rotatory aldehyde. 

Schilf's reagent gave no immediate coloration, but a faint 
violet developed on standing. 

The sample was distilled and collected in the following 
fractions : — 


Temperature. 

Amount. 

RotOr- 

tion. 

Specific 

Gi avity 

Refract. 

Index. 

(a) 175°d78®C. 

21 CCS. 

- 9*38° 

0*8605 

1*4820 

(b) 178°-181o 0. 

16 CCS. 

“10*140 

0*8619 

1*4827 

(c) 181°-186°0. 

1*3 CCS. 

“ 9*2° 



— 

(d) Residue 

— 

“ 1*70 

— 

— 


On shaking the fraction marked (b) with a mixture of 
four volumes of concentrated sulphuric acid and one volume 
of water, allowing to stand for 24 hours separating, and 
steam distilling, and repeating the whole process until no 
further charring occurred, the residue so obtained had the 
following constants: — Rotation, -1-0*16°; refractive index at 
20° 0., 1*4936; dispersion, 0*01374. These figures closely 
approximate to those ascribed to cymene. 

Sejjarafion of Pure Gi/mene . — In order to separate pure 
cymene, the oil unabsorbed by resorcinol solution from the 
middle fraction of steam distillation A 6 was treated as 
follows : — 

It was shaken with a solution of sodium hydroxide (15 
per cent.), the oil separated and steam distilled in the presence 
of caustic soda (digested with solid caustic soda) for several 
hours, then heated for half a day with sodium metal and 
again digested with solid caustic soda for one day. After 
again steam distilling in the presence of caustic soda and 
digesting with sodium metal and solid caustic soda several 
times it was again distilled. The oil distilled between the 
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limits 172 and 181° C., but the bulk distilled from 
175-178° C. The distillate had a rotation of ~3‘4°j refrac- 
tive index, T4814> and dispersion, 0*01294. No vioMt colour 
was formed on standing with Schiff’s reagent for 20 minutes. 
The losulting impure cymene was shaken with four successive 
quantities of Beckman's chromic acid mixture and steam 
distilled. It was then shaken with potassium permanganate 
solution in the cold, steam distilled, and collected in two 
fractions. The first fraction had an odour strongly reminis- 
cent of cineol, while that of the second fraction was more like 
cymeiio. This latter fraction was digested with sodium for 
a day, distilled and collected in two fractions : — 

Hotatioii. 

(a) 175°-178®C. . -^1*48° 

(b) 178M80°0. .. -0*44° 


The first fraction (a) was shaken with excess of potassium 
permanganate solution in the cold and steam distilled. The 
distillate, which had a rotation of —0 26° and a refractive 
index of 1*4872, was digested over sodium metal and again 
distilled, when it boiled constantly at 177° C. ; after drying, 
it gave the following results on combustion: — Carbon, 88*05 
per cent. ; hydrogen, 10*38 per cent. Theoretical for cymene: 
carbon, 89*48 per cent. ; hydrogen, 10*52 per cent. 

A portion of the same sample on oxidation with hot 
potassium permanganate solution, as recommended by Wal- 
lach, yielded parahydroxy isopropyl ben 2 >oic acid, which on 
repeated crystallization melted at 158° C. Another separa- 
tion of cymene and terpenes from steam distillation A 6 (a), 
by means of resorcinol solution gave a sample with a rotation 
of —12*05° and a specific gravity of 0*8536. After repeated 
digestion with sodium metal, 128 ocs. were distilled and col- 
lected as follows : — 


Temperature. 

(a) Below 175° C. 

(b) 175°-.178°C. 
<c) 178°-181°C. 
d) 181°-184°C. 


Amoxint. 

Rota- 

tion. 

Specific 

Gravity. 

Refract. 

Index. 

Bisper- 

Rioii. 

11 CCS. 

- 6*7° 

0*8567 

1*4777 

001255 

56 CCS. 

- 9*6° 

0*8552 

1*4795 

0*01288 

26*5 CCS. 

-11*6° 

0*85o9 , 

1*4821 

0*01343 

4*5 CCS. 

-10*5° 

— 

1*4832 

001344 


The rotation of the above fractions is almost certainly 
due to laevo-rotatory terpenes. 

Limonene . — Although these fractions contain cymene, 
there is little doubt, judging from the boiling point, specific 
gravity, and other characteristics, that limonene is also pre- 
sent, and that the laevo-rotation of the above samples is due 
to this terpene. 
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Fineiie . — It ia also very probable that dcxtro-pinene is 
present in small quantities, as 7 per cent, of the oil distils 
below C., and by shaking out with resorcinol solution, 

a small amount of dextro-rotatory body was obtained, with 
an odour characteristic of pineue. Attempts to separate the 
characteristic nitrosochloride were not successful, but this 
does not prove the absence of pineiie, as it is very difficult 
to prepare the nitrosochloride from a liigh-rotation pineue. 

D. Aldehydes, 

total amount of aldehydes occurring 
in the crude oil was estimated by shaking 20 ccs. of the oil 
in a cassia flask with about 150 ccs. of a 35 per cent, sodium 
bisulphite solution and heating on a water bath for three 
hours. The unabsorbed oil was brought into the neck of the 
flask by the addition of more bisulphite solution and the 
volume read off when cold. By this method, a figure of 
7*5 per cent, of aldehydes was obtained. An identical value 
was also obtained on a sample of oil distilled in May of the 
following year. This would indicate that the aldehyde con- 
tent does not vary appreciably with the season 

Separation of the Aldehydes from the Oil, -—It was found 
that the oil contains more than one aldehyde, and they were 
first separated from the higher boiling fractions of the oil 
by shaking the fraction with twice its volume of sodium 
bisulphite solution (35 per cent.). By this method, a large 
quantity of bisulphite addition compound was precipitated, 
which was filtered on the Buchner funnel. The filtrate con- 
sisted of oil and aqueous liquor, and these were separated, 
and the aqueous portion us-^ to wash the solid residue in 
the funnel This washing was continued until no more oil 
appeai'ed in the filtrate. The residue was then washed with 
fresh sodium bisulpliite solution, followed by a washing with 
alcohol-ether mixture. The solid cake was dried, decomposed 
with hot sodium carbonate solution, and the aldehyde 
separated. This aldehyde is here referred to as aldehyde A.H^ 
On treating the liquor separated from aldehyde A (containing 
sodium bisulphite, sodium carbonate, etc ) witli caustic soda 
solution, a further separation of aldehyde took place. This 
aldehyde, called aldehyde B, was extracted with benzene, 
which was later evaporated off. The aqueous portion of the 
filtrate from the separation of the solid residue was treated 
with hot sodium carbonate solution, but no separation of 
aldehyde occurred. On the addition of caustic soda solution, 

(1) The aldehydes separated arc here indicated by the letters 
A, B, and 0, as it is later shown that they are 



216 


how-ev-er, a larg« amount of aldehyd-e separated, which was 
extracted with benzene, the latter being evaporated off. This 
constitutes aldehyde C. The oil which was not absorbed by 
the sodium bisulphite contains cineol, cymene, terpenes, and 
sesquiterpenes, and was used for the separation of the 
sesquiterpene. This separation of aldehydes was performed 
on the last fractions of steam distillations A 3 and A 4, and 
also on the final fractions of a steam distillation of 2 litres of 
the crude oil. These latter are indicated by the letters 
c and d in the table which follows (Table 1). The results 
tabulated below are calculated for 100 ccs. of oil used. 


Table 1. 


Sample 

Aldehyde A 

Aldehyde B 

Aldehyde C 

Amt.) 

lu Rotat. 

CCS. ‘ 

TTnahsorhed Oil 

No. 

Distl. 

Fr’ctJ 

Botat. 

Amt 

in 

CCS. 

JEtotait. 

i Amt. 
m 

CCS. 

Rotat. 

Amt 

in 

CCS. 

Rotat. 

a 

A n 

0 

— 26-15 

1 1.-2 

—50-0 

3-9 

-88-5 

66 

-79-3 

50-0 


b 

A 4 

d 

-26-18 

16-0 

-68 6 

2-2 

-86 8 

7-8 

—74-3 

60 0 

-8-8 

c 

P’li’lt 

imate 

-24-68 

133 

—43-9 

3-9 

-90-0 

4*8 

-74-1 

68-6 

-15-1 

d 

final 


—26-7 

16-4 

—64-9 

4-5 

— 

3-6 

— 

51-5 

—9.5 


As the yield of the separate aldehydes was so small when 
working on these fractions, a quantity of the higher boiling 
fractions (called the residual oil) which remain in the still 
after lefining the oil on a commercial scale was obtained 
from Kangaroo Island. Tliis residual oil was obtained from 
Eitcalij'pius cnecyi'lfolia only. 

The oil was steam distilled, and the distillate had a 
rotation of — 27*88°. Several separations as described above 
were performed on this oil, and the results tabulated are 
calculated for 100 ccs. used. 


Table 2. 



AldeUydo A 

Aldehyde B 

Aldehyde C 

1 TTnahsorhed Oil 

No. 









Amount 
m cos. 

Rota hon 

Amount I 
in CCS. 1 

Rotat lou 

Amount 
in CCS. 

Rotation 

Amounr 
lU CCS. 

Botation 


0 

' 16-0 

-20*65 

2-2 


11-6 

-60 0 

38-2 

-4*16 

f 

U-7 

-16 8 

07 

_ 

25-0 

-6-i-7 

36-0 

—2-31 


11*4 

-12-75 

1 9 

-99 7 

27-3 

—63 8 

32- i 

—2-55 


The semicarbozone prepared from aldehyde A (Experi- 
ment g) melted const intly at 208° C. That prepared from 
aldehyde B (Experiment g) melted constantly at 199° C. 

The various aldehyde portions separated were then 
examined individually. 
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Aldehyde A . 

Aldehyde A separated from the crude oil in Experi- 
ment c (see Table 1) had the following constants : — ^Refractive 
index at 20° C. = 1*5110; dispersion, 0*01685. 

As the amount of aldehyde separated from the crude 
oil fractions was very small, the aldehyde A from Experiments 
a, b, and d were mixed. These mixed aldehydes gave the 
following constants: — Specific gravity at 17*7° C. =0*9724 ; 
corrected for ° C. = 0*9744; rotation, -52° refractive 
index at 20° C. = 1*5096; dispersion, 0*01673. 

Aldehyde A separated from the residual oil (Experi- 
ment g, Table 2) gave the following constants* — Specific 
gravity at =0*9720; corrected for -J-® ° O. = 0*9742 ; rota- 
tion, — 12*75°; refractive index at 20° C. = 1*5203 ; disper- 
sion, 0*01876 

Preparatio)^ of the Oxime. — 5 ccs. of the latter sample 
were dissolved in 10 ccs. absolute alcohol, and to the solu- 
tion were added 10 ccs. of a saturated aqueous solution of 
hydioxylamine hydrochloride The mixture was then made 
alkaline with sodium carbonate solution and heated on the 
water bath for five hours, and then poured into cold water. 
The oxime should crystallize under these conditions Tt was 
found that by changing the water into whi(‘li the heated mix- 
tuie was poured, the crystallization of the oxime was 
facilitated. Although, in this instance, tlie water was changed 
several times, great ditficulty was oxpeiienced in obtaining 
the oxime in a crystallized condition. 

After crystallizing by this method and recrystallizing from 
alcohol, the oxime melt^ constantly at 57*2° C. Attempts 
to obtain a crystalline oxime from the aldehyde A samples 
having a high rotation always proved unsuccessful, as a pasty 
mass always resulted on pouring the heated liquor into water. 
A sample of this aldehyde A having a high lotation ( — 44°) 
was lecombined with sodium bisulphite, filtered, well washed 
with alcohol-ether mixture, and decomposed with hot sodium 
carbonate solution. By this treatment, one-half of the alde- 
hyde was lost, and the lotation of that sepaiMled had 
diminished to —14*5°. The specific gravity was 0*977. As 
the loss of aldehyde on recombining with sodium biHulphitc 
seemed inordinately great experiments were ])OTffU*mcd to 
account for the loss, and it was found that the washing with 
alcoholic-ether mixture dissolved a considerable amotint of 
the bisulphite compound. These alcohol-ether washings were 
evaporated to a low bulk, and decomposed with a solution of 
sodium carbonate. The aldehyde thus separated had a high 
rotation ( — 44°). It therefore appears highly probable that 
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aldehyde A consists of two aldehydes, and that the bisulphite 
addition compound of the one with the high rotation is more 
soluble in alcohol-ether than the other. Another sample of 
aldehyde A having a rotation of —34°, after recombining 
with sodium bisulphite, filtering, washings and decomposing 
with sodium carbonate, had a rotation of —5*9°. The oxime 
was also prepared from this latter sample, and it easily 
crystallized when poured into water. It melted constantly 
at 55*7° C. It was noticed that the less the rotation, the 
easier the preparation of the oxime became. 

on cl union . — The melting point of the oxime of cumic 
aldehyde is 58° C., and as the constants of the aldehyde with 
the small rotation are very like those of cumic aldehyde, and 
the melting points of the oximes are approximately the same, 
it appears certain that cumic aldehyde is a constituent of this 
oil. The other portion of this aldehyde A is probably the 
aldehyde which H. G. Smith previously named aromadendral. 
(This term has recently been extended to cover the whole 
of the aldehydes occurring in Eucalyptus oils ) 

Aldchi/den B and 0. 

The additive bisulphite compounds of these aldehydes 
were not decomposed by sodium carbonate, but were by caustic 
soda. Aldehyde C consists of two aldehydes, and it seems 
probable that aldehyde B above is a mixture (probably in 
different pioportions) of the same two aldehydes which con- 
stitute aldehyde C. It is probable that the addition com- 
pound of these two aldehydes is very soluble, and hence while 
the bulk of it is soluble in the sodium bisulphite solu- 
tion, a small amount is precipitated along with the cumic 
aldehyde and the aromadendral. The aldehyde B separated 
by Experiment g from the residual oil was distilled under a 
pressure of 30 mm. The temperature rose slowly during the 
distillation from 132° to 141° C. The distillate gave the fol- 
lowing constants: — Specific gravity at C. =0*9469 ; cor- 
rected to 15° C. =0*9502 , rotation, —99 7°; refractive index 
at 20 C. = 1*4899, dispersioxi, 0*01341. 

Aldehyde C separated from the crude oil by Experi- 
ment c had a refractive index of 1*505. The aldehydes con- 
btituting aldehyde C weie separated from each other by 
mcanb of neutral sodium sulphite solution. 

Method,— Tha aldehyde was shaken with a solution of 
crystallized sodium sulphite (35 per cent., neutralized to 
pheiiolplithalein), the liberated sodium hydroxide being con- 
tinuously neutralized with normal sulphuric acid. The un- 
combined aldehyde was extracted by benzene. The 
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'combined aldehyde was liberated by caustic soda soixition and 
extracted with benzene. Tiais separation was performed on 
aldehyde C obtained from the residual oil by Experiment o* 
The aldehyde which combined with the neutral sodium sul- 
phite, after separation by the above process and evaporation 
of the benzene, was distilled under reduced pressure. The 
bulk distilled at 121° C. at a pressure of 25 mm. and was 
quite colourless. Tlie following constants were oblairted: — 
Specific gravity at 18° C. =0*9442 ; corrected for I5°C.= 
0*9462; rotation, =—65*61°; refractive index at 20°C.= 
1*4834; dispersion, 0*01247. 

The aldehyde which did not combine with neutral sodium 
sulphite, and which was extracted with benzene, was 
separated from the latter and distilled under reduced pressure. 
It did not distil at so constant a temperature as the sample 
above. The temperature rose from 125 to 135° C. during the 
distillation, while the pressure decreased from 28*5 to 
20*5 mm. This aldehyde had a rotation of —70*64°, and 
was not oxidised by exposure in the atmosphere, the rotation 
remaining unaltered after exposure in an open beaker for 
fourteen days. This point is here stressed, as H. G. Smith, (2) 
in his separation of these aldehydes from Eucalyptus oils, 
states that this fourth aldehyde is oxidised by the air and 
closely resembles the phellandral separated by Schimmol and 
Co. from water fennel oil. (The volatile oils, by Gildemoister 
and Hoffman, page 432.) The aldehyde here separated can- 
not be phellandral, as the latter is oxidised on exposure to 
the air. This separation was also performed on aldehyde C 
of Experiment g. The aldehyde which combined with the 
sodium sulphite after separation was distilled under reduced 
pressure; about two-thirds of it distilled at 126° C., the 
pressure being constant at 32 mm. ; the temperature then 
gradually rose to 130° C. Tlie distillate gave constants prac- 
tically identical with those from Experiment e (see above). 

These constants are practically the same as those obtained 
in the first separation and agree with those given by fl. O. 
Smith for Cryptal.(3) No crystalline oximo could be separated 
from this aldehyde. 

The aldehyde which did not combine with sodium sul- 
phite was distilled under reduced pressure and collected in 
two fractions: — 

(a) 121^-126° 0. 21 mm. 33 ccs. 

(b; 186°-140°C. 32 mm. 26 ccs. 

(2) Research on the Eucalypts and their Essential Oils,** by 
R. T. Baker and H. G. Smith, p. S86. 
p. 387. 
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About 20 CCS. of (b) distilled between 136 and 138^ C., 
and then the temperature rose slowly to 140° C. The follow- 
ing constants were obtained : — 


Sample a. Sample b. 

Specific gravity 0*9516 0*9553 

Rotation -67*92° -72*22° 

Retractive index at 20° C. .. 1*4^8 1*4921 

Dispersion . ... ... 0*01325 0*01363 


The preparation of the oxime was tried on these samples, 
but the product was only crystallized with great difficulty. 
By carefully crystallizing from chloroform, however, minute 
crystals were obtained ; one crystal grew sufficiently to permit 
of its removal by mechanical means. When washed and dried 
it melted at 84-85*5° C. As this aldehyde is not identical 
with any yet separated from Eucalyptus oil, it is proposed 
to call it cneoral, Tlie amount available did not permit of 
any extensive work being performed on it, and it is possible 
that it may later be proved to be identical with some aldehyde 
already separated from some other Eucalyptus oil. 

Gonchmtm. — This oil appears to contain four aldehydes — 
cuminal, aromadendral, cryptal, and a fourth one, which is 
here called cneoral. The first three of these agree with the 
aldehydes separated by H. G. Smith (loc. cit>) from 
Eucalyptus oils. 

E. Sesquiterpene. 

Tlie last fraction in the distillation of the oil contained 
a sesquiterpene, which answered to H. G. Smith's tests for 
arom^endrene. The oil which wae left unabsorbed after 
shaking the higher boiling fractions of the crude oil with a 
35 per cent, sodium bisulphite solution (to remove aldehydes) 
was equivalent to 4 per cent, of the crude oil and had a 
rotation of —15*1°. As the quantity of sesquiterpene pre- 
sent was small, the residual oil left after refining the crude 
oil on a commercial scale was shaken with a solution of sodium 
bisulphite (35 per cent.). About one-third of the oil was not 
absorbed by this treatment, and it gave the following con- 
stants: — Specific gravity — 0*9421 ; rotation ==— 2*55° ; refrac- 
tive index - 1*4800; dispersion, 0’01086, This sample was 
shaken with a solution of resorcinol (50 per cent.) to remove 
ihe cineol, and then steam distilled. The resulting oil, which 
constituted 69 per cent, of the previous fraction, was prac- 
tically colourless and gave the following constants: — Specific 
gravity — 0*9356; rotation = —2*7° ; refractive index at 20° C. 

-'1*4788; dispersion, 0*01055. 

on elusion, — This oil contains a small percentage of a 
sesquiterpene (not more than about 2 per cent.), which appears 
to be aromadendrene. 
g2 



220 


F. Phenols. 

The crude oil contains a small amount of phenols. One 
litre of the crude oil was shaken with 300 ccs. of a 5 per cent, 
sodium hydroxide solution, and the aqueous liquor se])aralecl 
and shaken with ether to remove adhering oil. 11 was nexi 
acidified, extracted with ether, and the latter t*vaporaiocl 
off. The residue was washed with sodium bicarbonate solu- 
tion, extracted with ether and evaporated. The final yield 
was 2 CCS., which is equivalent to 0*2 per cent, of the crude 
oil. Beyond applying qualitative tests, no further work was 
done, owing to the small amount of material available. 


G, Alteration of the Specific Gravity, Eotation, 
Befraotive Index of the Crude Oil on keeping. 


The following table gives a summary of the results 
obtained : — 


Ttota— 

Sample. tion. 

1. Crude oil freshly dis- 

tilled (J an. , 1920) ~ 9*5® 

2. Crude oil stored in a 

tightly-corked bottle 
in the dark for 
years 

3. Crude oil atored in a 

loosely-corked iron 
drum for years —7*3® 

4. Crude oil exposed to 

light in white glass 

for li years ... -4*7® 


Specific 

Gravity. 

R(‘ tract. 
Tmlox 

siou. 

0*9102 


— 

0*9105 



0*9145 

1*4707 

0*01029 

0*9311 

1*4728 

0*01033 


Conclusion . — The specific gravity increases on kce])ing, 
while the rotation diminishes. The refractive index and the 
■dispersion al^ increase. These changes are accelerated by 
exposure to light, and are probably caused by the polymeri- 
sation of the terpenes and/or aldehydes. 


Summary. 

The results of this investigation have shown that the oil 
from the leaves and twigs of Eucalypti cncori folia dintllled 
in January has the following approximate composition ; - 
Cineol 67% 


Cymene 
Limonene 
Pinene 


Aldehydes — Gumic Aldehyde 
Aromadendral 
Oryptal ... 
Cneoral 

Sesquiterpene 

Phenols, esters, and acids 


H% 

3% 

1 % 

0--5% 
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ON THE ARRANGEMENT Of THE STRIATIONS OF 
VOLUNTARY MUSCLE FIBRES IN DOUBLE SPIRALS. 

By O. W. Tiegs, M,Sc., 

Depaitment of Zoology, University of Adelaide. 

[Head September 14, 1922.] 

Plate XI J. 

Wliile examining the muscles of the larvae and adults of 
a small parasitic wasp, Na^oniay I noticed, recently, that the 
striations were not disposed transversely, as is supposed to 
occur universally in voluntary muscle, but that they were 
arranged in the form of a double spiral. The structure of 
these muscles 'vj^ill be referred to more fully in a later paper. 

‘ The purpose of this note is to draw attention to the fact 
that the striations of voluntary muscle fibres, which histol- 
ogists are unanimous in regarding as truly transverse, are in 
reality likewise disposed in the form of double spirals. I have 
observed this in the muscle fibres of the crayfish Afifaco'psisy 
in the leg muscles of a South Australian grass-hopper, and 
in the voluntary muscles of the much studied water-beetle 
Dytiscm, 

Amongst mammals I have observed it in the muscles of 
the rat, the pig, the dog, the rabbit, the mouse, and, finally, 
in human muscle fibres, and its presence in such widely 
separated groups suggests its universal occurrence. 

In a well -stretched fibre this double spiral arrangement 
of the striations is relatively eaey to detect, and is shown in 
fig. 3, taken from the muscles of man. In such muscles it is 
possible to begin at one end of a fibre, and focussing up 
and down to travel along the spiral. Muscle fibres, however^ 
are usually examined in the contracted condition ; under these 
circumstances it is often extraordinarily difficult to detect 
the spiral nature of the striations. Two methods may, how- 
ever, be adopted: — 

(1) If a muscle fibre has been well flattened, the stria- 
tions at the sides of the fibre may actually be observed to 
bend downwards and out of tlie plane in which the striations 
on the upper portion of the fibre have approximately laiia. 
This condition, taken from a muscle in the doge's tongue, is 
shown in fig 4. G-enerally, however, the striations are so 
very close together that it is possible only with the greatest 
difficulty to notice the small change in direction taken by 
the turn of the spiral. 
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(2) A more successful way to exhibit the presence of the 
double spiral is to make a camera lucida drawing of the upper 
slriations of a muscle fibre, then focussing through to the 
lower side make a similar drawing on a separate piece of fairly 
transparent paper. Accurate superposition of the two draw- 
ings will reveal the presence of a sm>gle spiral Care is 
requiicd in the interpretation of the result. Only one-quarter 
of a turn of a spiral is visible in one focus of the micro- 
scope; by focussing successively, therefore, upon the upper 
turn^ and then upon the lower turns, the additional rise or 
drop in the spiral which would occur if the path of the spiral 
in the thickness of the fibre could be observed, is eliminated. 
Tire single spiral obtained by the superposition of the two 
drawings will therefore indicate the actual presence of a 
double spiral. 

The objection which may be taken against this inter- 
pretation is that the change in direction of the stria tions in 
the upper and lower side of the muscle under examination is 
duo to a shearing stress, perhaps due to the pressure of the 
cover-glass on the preparation. By no conceivable method of 
distortion, however, can transverse striations be converted 
into real spirals, and the fact that it is possible to travel 
along the spiral in stretched fiibres by successively focussing 
up and down along it, eliminates this difliculty. 

Moreover, it is possible, in focussing through a fibre 
suddenly to come to a focus where there is a discontinuity — 
very faint, but still perceptible — between the upper and lower 
portions of the '‘transverse” striation, and it is often possible 
(see figs. 1 and 2) to observe at one focus the crossing of 
striations at this point, clearly indicating their spiral nature. 
Neither is definitely in focus, and while it is possible to see 
both at once, neither can be observed sharply. This is to be 
noticed especially clearly at the terminations of fibres, or in 
those places where they are not quite fiat, but where the fibre, 
first in focus, bends slightly out. Under these circumstances 
one obtains a partial view along the longitudinal axis of the 
fibre, and can at one focus obtain a view of a partial turn of 
the spiral. 

It is, perhaps, necessary to add that care must be taken 
not to focus along the plane of contact of two superimposed 
fibres ; without this precaution a false crossing^ effect noight 
readily be obtained by the simultaneous indistinct focussing 
of the striations of two fibres. 

For a clear demonstration of the double spiral the longi- 
tudinal body muscles of ohalcid wasp larvae may be 
recommended. 



224 


Since writing the above note, 1 liave observed a double 
spiral arraugemetil of the striation iti cardiac nuifecle fibres. 


BK>vSC'HlPTU>N OK PliATK Xll. 

Fig. 1. Voluntary Muscle Fihre from le^* of Mouhc, x about 
500. The middle of the fibre is bent slightly downwaixls, and is 
therefore at a different focus from adjacent parts, \\liieli are 
approximately surface views. XTnsfcriped areas indicate blurred 
focus. The gradual transition from ‘^transverse’' to “crossed’^ 
striation is clearly sliown as the middle ot th(‘ fibre (x) comes into 
focus. 

Fig. 2. Muscle Fibre from leg oi Mouse, x 1000. The locus 
is along the middle of the fibre, and clearly shows crossing of 
striations, being the optical effect of focussing the spirals in one 
plane. 

Fig. 3. Huiuau Muscle Fibre, well stretched, x920. Tiie 
fibre is observed at one single focus. The fibre has heconn* 
stretched to such an extent, that it is at times possible to obtain 
«, slightly blurred image of top and bottom of fibre simultaneously; 
under these oireumstanees the complete ilovhJe spiral mav he s<‘on. 

Fig. 4. Portion of Muscle Fibre from Tongue of Bog, x 1400. 
The fibre has been considerably flattened, and sliows bending down 
of the striations at the sides of the fibre. Note especially, that 
the blendings are in opposite directions. 
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^Australian lepidoptera of the Group Geometrites. 

By A. Jefferis Tuener, M D., F.E.S. 

I Read September 14, 1922 ] 

Ihthcito 1 have regarded the moths here dealt with as 
forming a single family, the Geometndae. Recent study of 
the families belonging to the Noctuoidea (Caradrinina of 
Meyrick) has caused me to revise my opinions. The families 
Syntomidae, Arctiadae, Hypsidae, Nolidae, and Noctuidae, 
film ugh natural and necessary, yet in the structure of their 
more typical and primitive genera are so closely allied, that 
we must lecoTisider the^ value of our family groups of other 
sections of the Lepidoptera. There should be a general 
<^orrospondence in the structural value of family characters, 
though a })iecise equivalence is, of course, impossible. I 
propose, therefore, to regard the Larentiadae, etc., no longer 
as merely subfamilies, but as groups of family rank. This 
was indeed done long since by Mr. Meyrick in his British 
Ijopidoptera where he includes them with the Notodontoidae 
and other families in ''the larger group Notodontina The 
weak point in this classification, it has seemed to me, is that 
the lelatioiiship, that binds together the geometrid families 
into one group, is not expressed, but is lost in the larger 
and looser 'complex. Tliis difficulty may be avoided, and I 
think its avoidance is necessary for any satisfactory classifica- 
tion, by placing them as a distinct division, the Geomet rites, 
in a larger group the Notodontoidea, which T conceive as 
corresponding generally, but not exactly, with Meyrick's 
Notodontina. 

The first three families I have already revised in former 
publications, but much remains to be added to bring them to 
completeness at the present date. The Oenochromidae I 
have not yet studied in detail, and of the Boarmiadae I have 
published only a partial and incomplete revision. In these 
two families T shall merely describe a small number of new 
forms. 

Fam. LARENTIADAE. 

I give a now key to the Australian genera, in which 
7nauy of the names differ from those formerly adopted. Mr. 
L. B. Front informs me that it has been ascertained that the 
names (^kJarhi^ harentia, etc., of Treitschke were published 
earlier than Jh/dnomena, Xaniliorhoi^^ etc., of Hubner. He 
has also helped me much by indicating the European types 
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of soBie of our genera. The following list indicator the 
changes in name now introduced: — Euchotm, Jib., becomes 
(1) Grefhei,^, Meyr. ; (2) Euchoecff, lib. Tib., 

becomes (1) Poeciln,sfhena, Warr. ; (2) J/inoa, Treit. 

Scordylia^ Gn., becomes Clxaiiolopfut ^ Warr. Ihivymafoyv ^ 
Hb., Sect. 1, 2, and 3, become llorhmx, Ilb ; Eucymatoye^ 
Hb. ; Eccymatoyx ^ Prout. Ifydfiomcna, Jib., Sect. 1, and 
Sect 2 and 3 together become Euphyia, Hb., and Oldarui^ 
Treit. XantliorJioe, Sect. 1 and 2, become Xauiharhae, Hb., 
and Larentiay Treit. 

The family is a large one ; the numerous genera are closely 
allied ; and their classification is difficult. Tt is a group which 
permits of no jDrimary division ; all the characters employed 
for generic distinction are of secondary value. For instance, 
the smootli face charactonstic of the Asiherta group is found 
also in Sattnsy whicli resembles that ^roup in no other char- 
acter, and had, 3 believe, a quite different origin. Again 
tlie possession of a single or dotible aroole, though valuable, 
is a secondary character, which has been independently 
developed in many instances By its use we may separate 
many pairs of genera, which are as closely or more closely 
allied to each other than to anything else* Such paiis are: 
Euchoeca — Minoa^ Tephroclystis — Mnesihha^ GJuietoloplut— 
Gidnrui, EpirrJio'e (Europe) — Ev^phyia, Ampliodes (New Zea- 
land) — Xantliorho'6^ DaBysternica — Dasyuris. Although the 
character is a valuable one, and indeed indispensable, it is 
not certain that the generic distinctions thereby made will 
always be natural; for no reason can be given why this 
modification, unaccompanied by any other, may not have 
arisen independently in different unrelated species of the 
same genus. In two other generic characters, which f con- 
sider valid, even more difficulty presents itself. Of these the 
first is the pectination of the male antennae. This also is a 
secondary character, and separates groups otherwise similar 
or identical in structure, Xanthorho'i from Evyhyia^ Larentia 
from Gidaria^ Asa2>hodes from Epirrho^.^ X of areas from 
Dasyuris^ Vewusia from Euchoeca. *ln addition to this weak- 
ness there are also intermediate conditions difficult to classify. 
For instance, Meyrick places the European 'Ditfata in 
XanthorJio'4, and this may be its natural position, but the male 
antennae cannot be termed pectinate. This diffictdty miglit bo 
got over by broadening the definition of the genus, but tlio 
Australian peiryvissata and vacuana (the latter also placed 
by Meyrick in Xanthoriio'e) have the same antennal struc- 
ture, and closely similar is that of strumomta, while all three 
species appear to fall more naturally under Euphyia. These 
difficulties occur, however, seldom, and greater difficulties in 
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•cla&sificalioii would, J believe, arise if we reject antennal 
characters altogether. 

Tt will be seen that some of the objections so forcibly 
uigocl by Mr. Meyrick (Trans. N. Z’d, Inst., 1916, p. 248) 
against the generic value of modifications of the discocellulars 
and origin of vein 5 of the hind wings apply also to characters 
which ho recognizes as valid. Tf applied with impartial 
logic, they would destroy his own, and, I believe, any other 
possible classification of the family. It must be admitted 
that here also intermediate forms occur, though rarely, 
but they are not such as should create any real difficulty. 
Vein 5, which is the second median vein, arises normally 
opposite the termination of the upper primary branch of the 
median trachea, which becomes obsolete in the adult wing, 
but its point of iermination is often traceable, often situat^ 
centrally, but often considerably nearer the radius than the 
cubitus. This is the structure in Eiiphyia, Xanihorhoe, and 
most of the genera of tho family. The approximation of 
5 to () is often conspicuous, but I do not attach generic 
importance to it, for 5 appears never to rise from above the 
termination of the upper primary branch of the media as it 
does in the Geometridae Hiricto). Usually with this 

origin of 5 the discocellulars are straight or neatly so, but 
not always (see for instance Epirrlio^ meuttn^ Bkh.). Tn 
many genera such as Cldaria and Larenfto a striking modifi- 
cation occurs. In them b arises from well helow the termina- 
tion of tJie upper primary branch of the media, and there is 
a strong bend approximating to a right angle at its point 
of origin. Usually 5 is also strongly approximated to 4 at 
origin, but not always. Tn microcyma, for instance, it is 
from not much below the middle, but the discocellular is 
strongly bent at the usual point (not straight, as erroneously 
slated in my former revision). This structural division as 
thus understood appears clear-cut, and T have not so far met 
with a really doubtful case. Nor do I find that the genera 
defined by it are less natural than those defined by the areole 
or antennal pectination, when considered as a whole. It 
must, however, bo admitted that, as Mr. Meyrick points 
out, difficulties occur in the New Zealand fauna. Larmiia 
elnerafia is extremely similar to Xa^ithorho'i plumb ea^ but 
here the similarity of grey coloration (doubtless^ protective) 
and very simple pattern is one that might well have been 
independently acquired, and I think we can here trust 
structure before appearance. The case of X. adouis, L. 
henta, and L. benedict a is more difficult. These certainly at 
first sight appear nearly allied, the laet two, however, rather 
more closely than the first, which, except in colour, is very 
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like X. chonca. Heie also I am indiiied to trust stnudme^ 
rather than appearance The beautiful green coloraiion, rare 
elsewhere, is not infrequently • developed in this family in 
New Zealand, and the pattern, although striking, is a very 
simple modification of that usual in this family I adniii 
that doubt is possible, and this doubt may be si rengt honed 
by the resemblance between X. ncpIuUai^ and L. 
which I have not seen Tt may be that our structural char- 
acter here breaks down, and that we may have to achnil that 
our classification is so far imperfect This 1 am easily pre- 
pared to do. The question to me appears to bo, not whethei 
our classification is perfect, but whether, taken as a whole, 
it is better (more natural), if we reject, or if we admit the 
generic value of the character in dispute. 

Although this question cannot be decided by geographical 
distribution, yet that may throw some light on it. As I 
have been able to examine but fow of the European species, 
I have asked Mr. L. B, Prout to give me the results of his 
examination of those included under IJydnomemt and 
Xanthorho^e by Meyrick in his study of the European fauna 
(Trans. Eni. Soc., 1892, p. 53). Two species with the arcole 
simple, species which Meyrick had not been able to examine, 
aie omitted, and viiaiia has been transferred to Xuphyia. 
Eor the New Zealand fauna my material has been less com- 
plete, but through the kindness of Mr A Philpott I have 
been able to examine 43 species, and have included 10 more 
on the authority of Meyrick or Prout. T have omitted 
ochraria and ^vhrectaria as Australian species, 'which may be 
natural immigrants into New Zealand, but wore probably 
accidentally introduced, and praefectata^ which is allied to 
Venima I have expressed the result in numbei^ and per- 
centages : — 

European Pa un a. Australia. Now Zealand, 

C\daria 68 42*6% 6 6*5% 0 0*0% 

Lareniia 17 106% 9 98% 17 im% 

Ev phyla . . 35 21*9% 64 69*6% 9 17'0% 

Xanthorhon . 40 25*0% 13 14*1% 27 50*9% 

Very striking^ are the great development of Cldana in the 
European fauna, its slight representation in Australia, and its 
absence from New Zealand ; almost equally so the grcai 
•development of BuphyUi in Australia; while Ltfreitfia and 
XaTifhorhoe are most developed in New Zealand, 


Key to Geneua. 

1. Pace smooth 2. 

Pace more or less rough-sealed, usually with 

anterior tuft of scales \ 6. 

2. Posterior tibiao with terminal spurs only ... Scivris 

Posterior tibiae with two pairs of spurs ' 3. 
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ih Ar<M)l(‘ simplo 4. 

Aroolo double 

'1. Arf‘()l(‘ small, 7, 8, 9, 10, 11 stalked Oretheis 

Areolo large, 11 lu'isiiig from it separately iluchoeca 
5. 1 1 uidw ings with disooeellulars btmi, 5 from 

h(‘low middle ^ roecilasthena 

llindwiugs with 5 from above middle of cell Minoa 

(), Aivole absent, 7, 8, 9, lU, 11 stalked 7. 

Ar<‘ol(' well (b'velopotd 8. 

7. Kon'wiugs with 1 aiul 5 stalked -v ••• • Antiinimistis 

Kortwvinj^s witli 4 and 5 widely separate ... Symmimetis 

8. An‘ole simple .. .. 9. 

AreoI(‘ double 16. 

9. AlKlomon crested 10. 

Abdomen without crests 12. 

10. Posterior tibiae with terminal spurs only ... Gijninoscf^ris 
Vostorior tibiae with two pairs of spurs ... 11. 

11. Korewings with 11 running into 12 Chlorodystis 

Korewings with II free Tephroclystia 

12. Fore wings with 11 running into 12 or absent Microdes 

Forewing.s with 11 free 13. 

13. Posterior tibiae wdtb terminal spurs only . Anomoc('ntris 

Posterior tibiae with two pairs of spurs .. 14. 

14. Thorax smooth beneath 15. 

Thorax hairy beneath Dasysternica 

15. Areolo small, 11 stalk<>cl with 10 Scotocyma 

Areole largo, 11 arising from it separately Ohacfolopha 

16. AlKlomon erostod 17. 

Abdomen without crosfc.s 20, 

17. Ilindwings with 5 from middle of cell, in 

male with small torual lobe Mnesiloha 

Hind wings with 5 approximated to 4 or 6, 
male without tonial lobe 18. 

18. Hind wings with discocellulars angled, 5 from 

below middle Eveymafoge, 

Hittdwings with discocellulars nearly straight, 

5 from above middle . 

19. Thorax with a posterior ci*cst Honsme 

Thorax not crested Eveymatoge 

20. Hindwings with discocellulars angled, 5 from 

below middle 21. 

Hindwings with discocellulars nearly straight, 

6 from above middle, or rarely from middle 

of cell 24. 

21. Hindwings of male with 4 absent Ueferachasta 

Hindwings of male with 4 present 22. 

22. Hindwings of male with 6 aiwent .. Tolyclysia 

Hindwings of male with 6 present ‘ 23. 

23. Anton nae in male ciliated (^idaria 

Antennae in male pectinate Larn^tia 

24. Thorax smooth beneath 25. 

Thorax hairy beneath 28. 

25. Antennae in male ciliated 26. 

Antennae in male pectinate 27. 

26. Hindwings of male with a well-defined spot 

or patch of androconial scales on upper 

side Mclitidias 

Hindwdngs of male without androconia . . Euphyia 
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27. Antonuae in male witli two pairs of pectina- 

tions from eadh joint .. Diploctena 

Antennae of male with one pair of pectina- 
tions from each joint XantJiorhoe 

28. Antennae in male ciliated .. - Dasyuns 

Antennae in male pectinate . ... Notoreas 

Saurtr perophora, n. sp. 

Trripo<l>opo<5y bearing a pouch. 

(S , 30 mm. Head olive-green. Palpi 3, second joint 
rough-scaled above and beneath, terminal joint moderately 
long; olive-green, towards base whitish; terminal Joint grey, 
extreme apex whitish. Antennae ochreous-grey. Thorax 
olive-green. Abdomen smooth, without tufts; grey, on 
dorsum greenish tinged. Legs greenish-grey; posterior tibiae 
in male normally developed but without spurs, tarsi elo-ngate, 
first tarsal joint as long as tibiae. Forewings elongate- 
triangular, costa moderately arched, apex pointed, termen 
long, bowed, oblique, in male not incised; whitish largely 
suffused with green and dark fuscous, which form markings; 
five narrow transverse fasciae, dark fuscous in middle, gieen 
towards costa and dorsum, rather ill-defined; first subbasal, 
second at third at ^ ; fourth from | costa, somewhat 
dentate, consisting of several fine parallel lines, at first (‘urved 
outwards, then inwards, and bent outwards to fust before 
tornus; fifth similar from f costa to tornus, containing a 
squarish fuscous spot above middle; a whitish dentate sub- 
terminal line following fifth fascia; a terminal series of dark- 
fuscous dots on veins; cilia whitish, apices partly fuscous. 
Hindwings and cilia grey; in male with a large basal dorsal 
pouch extending half-way to costa and to tornus, the dorsal 
edge of this pouch forming an erect concave lobe. 

North Queensland: National Park (3,000 ft.), in March; 
one specimen at light. E might have taken more if T had 
not mistaken it for S, himd^nata , which it closely resembles 
in colour, size, and form. In stiuctural characters it is 
altogether different and resembles S, lichenias rather closely, 
but the pouch of the hindwings is much larger, the first 
posterior tarsal joint proporlionaioly longer, and the palpi 
more roughly scaled, with longer terminal joint. 

Gen. Cretheis, Meyr. 

Face smooth. Tongue present. Palpi short, slender, 
porrect. Antennae in male simple, shortly ciliated. Thorax 
without crests, not hairy beneath. Forewings with areole 
small, simple; 7, 8, 9, 10, 11 stalked from areole. Hindwings 
with 3 and 4 stalked or separate, 6 and 7 stalked, 12 anas- 
tomosing with cell to I or beyond. Type, (7. cymatodea^ Meyr. 
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Cretheis cymatodes, Meyr. 

Euchoeca iophrica, Turn. 

T am indebted to Mr. L. B. Front for pointing out this 
synonymy. Hindwings with 3 and 4 stalked. 

North Queensland : Cairns, Herberton. Also from New 
Hebrides. 

Cretheis atrostrigata, Warr. 

d, $5 20-25 mm. Head pale ochreous; face ochreous- 
brown. Palpi whitisli-ochreous. Antenna© pal© ochreous; 
ciliaiions in male Thorax pale ochreous. Abdomen pale, 
ochieous with a few fuscous scales on dorsum. Legs whitish- 
ochreous; anterior and middle pairs pale fuscous on dorsal 
surface. Forewings triangular, costa straight, slightly arched 
towards base and apex, apex pointed, termen bowed, oblique; 
pale ochreous, with more or less pale-fuscous suffusion forming 
slender, indistinct, undulating, transverse lines; several of 
these lines form an obscure basal patch ; a blackish discal dot 
beneath I costa; a slender, undulating, fuscous line from 
mid-costa, at first outwardly curved, then oblique to dorsum 
before middle; this is followed by several less distinct lines, 
which sometimes combine to form a median fascia; subterminal 
and submarginal lines sometimes containing each several 
fuscous dots; sometimes a terminal series of fuscous dots on 
veins extending into cilia, but these are not always developed, 
cilia pal© ochreous. Hindwings with 3 and 4 separate , termen 
strongly rounded ; as forewings. Underside similar but paler 
and more suffused. Variable; southern examples are slightly 
larger than those from Herberton and lack the subterminal 
fuscous dots, but sometimes have a dark-fuscous tornal spot. 

North Queensland: Kuranda, near Cairns, in May. 
Herberton in October, November, December, and January 
Queensland: Rockhampton, Bundaberg in July, Brisbane in 
December, Rosewood in April. 

Gen. PoECTLASTHENA, Warr. 

Type F, pidchrana, Dbld In most of its characters 
this approaches Oponnia, Hb., type 0. dihitatOi Bkli , but T 
do not think there is any really close relationship. 0 . dilutata 
differs in the peculiar structure of the areole, of which the 
dividing bar (vein 10) arises from the end of the cell, and 
the postoiior extremity of the areole is prolonged to reach 
half-way, or nearly half-way, from cell to apex. In the latter 
respect it agrees with the allied genus Operophfera, Hb,, 
which, however, has the areole simple. To Poecilasthena T 
refer, with one exception,, all the Australian species formerly 
referred to Asthena, Hb. 
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POECILASTHENA THALASSIAS, Meyr. 

The male of this species has a very large exirusible tuft 
of fuscous hairs on the underside of the apex of the abdomen. 
This will serve to distinguish it from J. 'piikhmria ; A. 
balioloma, Turn., has also a smaller, stiffer, less woolly tuft 
in the same situation. 

POECILASTHENA STHENOMMATA, U. Sp. 

crOfVofji/iiaTo^, strong-eyed. 

d , $ , 30-32 mm. Head grey, between antennae whitish ; 
face fuscous-brown, lower edge whitish. Eyes rounded, in 
female rather large; in male much enlarged, so that a line 
drawn from one outer edge to the other is longei than the 
breadth of the thorax. Palpi in female small, in male 
minute; grey-whitish. Thorax grey mixed with whitish. 
Abdomen whitish with grey irro ration. Legs ochreous- whitish. 
Porewings triangular, costa slightly arched, middle portion 
nearly straight, apex acute, tennen bowed, oblique, sub- 
dentate; whitish with dull-greenish markings, thinly scaled ; 
costa with numerous grey spots, which form the commence- 
ment of greenish transverse lines, more or less undulating ; a 
basal patch of three or four close-set lines ; a median while 
band containing two fine interrupted lines, succeeded by a 
dark-fuscous discal dot beneath mid-costa ; beyond this is an 
undulating greenisli fascia containing white dots on veins; 
terminal area whitish with two or three undulating, greenish, 
transverse lines ; a fine fuscous terminal line interrupted on 
veins; cilia grey-whitish. Hindwings with termen rounded, 
dentate, a stronger acute tooth on vein 4; as forewings, but 
base whitish. 

The enlarged eyes of the male is a very exceptional 
character. 

North Queensland: Evelyn Scrub, near Herberton, in 
January; three specimens received from Mr. P. P. Dodd. 
New South Wales; Mount Gregson, Liverpool Bange, in 
March; one female, in Coll. Lyell. 

POECILASTHENA XYLOCVMA, Meyr, 

New South Wales: Moruya, in October; one female 
specimen corresponding well with a female from Western 
Austjfalia (Waroona) in May, in Coll. Lyell, Also from 
Victoria: Melbourne, Beaconsfield. 

POECILASTHENA PANAPALA, n, sp. 

iravairaXos, all-tender. 

cf , 24 mm. ; $ , 28 mm. Head brownish-grey, anteriorly 
broadly white; face dark fuscous. Palpi whitish; terminal 
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joint dark fuscous. Autouiiae dark grey, towards base whitish; 
ciliations in male minute. Thorax brownish-grey Abdomen 
grey, mixed with whitish, paired fuscous dots on dorsum of 
each segment. liegs fuscous; posterior pair except tarsi 
wliitish on dorsum. Fore wings triangular, costa slightly 
arched, apex round-pointed,* tormen bowed, moderately 
oblique; grey-whitish with numerous, hue, curved, brownish- 
giey, transverse lines and suffusion; a dark-fuscous discal dot 
beneath I costa ; a slightly darker slender fascia from § costa 
to mid-dorsum, edged with wavy darker lines , an interrupted 
fuscous terminal line ; cilia brownish-grey, apices paler. Hind- 
wings with termen rounded, slightly wavy, and slightly angled 
on vein 4 ; as forewings but without discal dot. Underside 
grey, with obscurely darker discal dots on both wings, two 
obscure lines on forewing and three on liindwing towards 
termen . 

Very near /^ vylocynia. The best point of distinction 
in the female appears to be in the terminal line, which does 
not consist of paired dark-fuscous dots. The male lias no 
recurved Ixairs on iornus of hindwings. 

New South Wales: Mount Kosciusko (5,500-6,000 ft.) 
in January, two male specimens; Wentworth Falls, near 
Katoomba, in April, one female in Coll. Lyell. 

Gen. Minoa, Treit. 

Typo J/. NUinnataf Scop., from Europe. This genus 
comes very close to ArS'fhetKf, Hb., type J. candklafa^ Scliif., 
which differs in having 7, 8, 9, 10, and 11 stalked from areole. 
The stalking of 11 is unusual in the family and appears to be 
a good generic character. Only one Australian species, J/. 
eufhecta, Turn., has been recognized. 

Gen. Antimimistis, nov. 

(iuTLiJLLiJLi^f.^, imitating, modelled after. 

Prons with strong anterior tuft of scales. Tongue pre- 
sent, Palpi rather long, porrect or obliquely ascending; 
second Joint thickened with appressed scales; terminal joint 
short, obtuse. Thorax with a small posterior crest. Abdomen 
with a series of small dorsal crests. Posterior tibiae with 
terminal spurs only. Forewings with 2 from f , 3 from near 
angle, 4 and 5 long-stalked from angle, 6 from upper angle, 
areole absent, 7, 8, 9, 11 stalked from before angle, 10 absent, 
11 running into 12. Hindwings with 2 from §, 3 and 4 
separate but approximated at origin, 5 from middle of cell, 
6 and 7 stalked, 8 andstonaising with cell to f. 

Certainly one o-f the Gymnosoelis group, and probably 
diiectly connected with Symmimetis, but in all other 
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Geometrites vein 5 of forewings aiises from the middle, or 
above the middle of cell, with the exception of Microdes^ 
in which it arises from below the middle, apparently in conse- 
quence of the development of some secondary sexual charaolers 
in the male. Tlie stalking of 4 and 5 is an extraordinary 
anomaly in this family; possibly the discovery of the male 
may suggest some explanation. 

AnTIMIMISTIS ILLAUDATA, n. wSp 

tUaudatm, obscure. 

9 , 20-22 mm. Head grey. Palpi li ; whiiish-ochroous 
sometimes greenish tinged. Antennae grey. Thorax grey. 
Abdomen grey; dorsum of second segment pale greenish- 
ochreous. Legs grey; anterior pair fuscous with whitish 
annulations on tarsi. Forewings triangular, costa nearly 
straight, gently arched towards apex, apex rounded, termen 
bowed, oblique ; fuscous-grey with obscure whitish lines ; first 
from I costa to ^ dorsum, indistinct, wavy; second from 
§ costa to § dorsum, slender, outwardly bowed, irregularly 
dentate, a fine parallel fuscous line succeeds this, and then a 
pale suffused line; a fine dentate subterrainal line; cilia 
fuscous-grey. Hindwings with termen rounded, wavy; as 
f Growings. Underside similar but more suffused 

North Queensland : Kuranda, near Cairns, in November 
and April ; two specimens received from Mr F. P. Dodd. 

Symmimetis muscosa, Turn. 

North Queensland: Kuranda, near Cairns, in October; 
Evelyn Scrub, near Herberton, in December. Queensland : 
Brisbane, in April. 

Symmimbtis sylvatica, n. sp. 

s^lvaficns, of ihe woods. 

d , 9 j 18-21 mm. Head fuscous. Palpi fuscous, towards 
base ochreous-whitish. Antennae fuscous; ciliaiions "in 
male 2J. Thorax grey mixed with fuscous. Abdomen pale 
greenish-ochreous with some fuscous scales; tuft in male 
whitish. Legs whitish-ochreous ; anterior pair fuscous with 
whitish-ochreous annulations on tibiae and tarsi. Forewings 
broadly triangular, c^ta gently arched, apex rounded, tormen 
bowed, oblique; whitish-ochreous suffused with fuscous, which 
forms indistinct markings; a large fuscous basal patch; a 
dark-fuscous discal dot at J on end of cell, and near posterior 
edge of basal patch; immediately following this a broad, 
dentate, transverse, whitish-ochreous line, indistinct towards 
dorsum ; a broad median fuscous fascia containing some 
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blackish scales on veins, defined posteriorly by a fine, whitish, 
crenate line Trom § costa to | dorsum, bent outwards in disc; 
a fine fuscous parallel line follows this, then a suffused whitisli- 
ochreous fascia ; a fuscous terminal band containing a fine, 
dentate, whitish subterminal line; a terminal series of whitish- 
ochreous dots on veins ; cilia pale fuscous barred with whiiish- 
ocliroous opposite veins. Hindwings with termen rounded, 
slightly wavy; pale greenish-ochreous with patchy brownish 
irroration and a few blackish scales; a blackish discal dot 
at J; cilia whitish-ochreous. Underside whitish with fuscous 
discal dots, subbasal, median, postmedian, and terminal fus- 
cous fasciae, postmedian of forewing , angled outwards in 
middle. 

North Queensland: Evelyn Scrub, near Herberton, in 
December, J anuary, and February ; eight specimens received 
from Mr. F. P. Dodd. 

Gymnoscelis lophopus, Turn. 

(J jj mnoBoelis homogona, Turn., is a synonym. 

Nortli Queensland • Cairns, Herberton, Townsville. 
Queensland: Brisbane. 'Not uncommon in the last locality. 
New South Wales: Lismore. 

Gymnoscelis stjbrtjfata, Warr. 

Forewings with 11 free. 

Queensland : Duaringa, Brisbane, in February ; one 
specimen taken at rest on a gate, 

Gymnoscelis tanaoptila, Turn. 

I have received a female example from Kuranda in 
November like male but smaller (18 mm.) ; posterior tibiae 
with terminal spurs only. 

Gymnoscelis acidna, Turn. 

Forewings with 11 running into 12. 

North Queensland: Cairns, Townsville. 

Gymnoscelis spodias, n. sp. 

STToSo?, ashes. 

d , $ , 13-16 mm. Head whitish; sides of face and palpi 
dark fuscous. Antennae grey, towards base whitish; cilia- 
tions in male Thorax and abdomen grey-whitish. Legs 
whitish; anterior pair mostly fuscous with whitish tarsal 
annulations. Porewings triangular, costa gently arched, apex 
rounded, termen bowed, oblique; 11 anastomising with 12; 
whitish with grey-whitish suffusion and obscure markings; 
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very faintly marked whitish transverse lines, snbbasal, ante- 
median outwardly bowed, postmedian outwardly bowed, 
double, subterminal sometimes dentate; a few scattered 
blackish scales; blackish spots on costa near base, middle, 
and I, that on middle larger, a blackish spot in disc beneath 
second costal spot following subbasal line; a large blackish 
spot beneath mid-costa proceding postmedian line; cilia grey- 
whitish Hindwings obtusely incised on vein 5, and with a 
rounded pi eminence on vein 4; as forewings but with one 
blackish spot preceding postmedian line, whicli forms a 
rounded projection in middle. Underside whitish pa-rily 
suffused with grey. - 

Near G. acid n las ^ but much paler, lines much more 
obscure, except where .partly defined by blackish spots. 

North Queensland • Evelyn Scrub, near Herberton, in 
December, Atherton Queensland* Montvillc (1,500 ft.), 
near Nambour, in March. New South Wales: Stairwell Park, 
in April (Lyell). Foui specimens. 

Gymnoscelis kennu, n. sp 

$, 16 mm. Head brown; face and palpi blackish. 
Antennae pale brown. Thorax brown Abdomen brown, 
dorsum suffused with blackish except towaids base; tuft 
brown. Legs pale brown. Eoiewings triangular, costa nearly 
straight, towards apex arched, apex rounded, termen slightly 
bowed, crenulate, strongly oblique, 11 running into 12; pale 
brown ; markings and a few scattered scales blackish ; a costal 
streak from base to beyond middle ; a line from J costa , bent 
inwards beneath costa, thence strongly oblique to near base 
of dorsum; a second line from | costa, at first outwardly 
oblique, strongly bent inwards on vein 6, forming a second 
prominence on vein 4, bent outwards a third time above 
dorsum, ending on J dorsum, a broad dark-fuscous suffusion 
from beneath costa beyond second line, broadening to fill whole 
tornal area; cilia brownish barred with blackish on crcnula- 
tions. Hindwings with termen slightly rounded, wavy; pale 
brown densely suffused with dark fuscous beyond second lino; 
three blackish transverse lines, first subbasal, second at 
third at | bent outwards beneath costa and again in middle; 
cilia brownish mixed with dark fuscous. Underside brownish 
suffused with fuscous without distinct markings. 

Exceptionally distinct. The broad dark-fuscous suffusion 
of hindwings at once distinguishes it, 

Queensland : Gayndah, in October ; one specimen received 
from Dr. Hamilton Kenny, an ardent naturalist and a per- 
sonal friend, to whom T dedicate it. 



237 


GyMNOSCELIb HOLOCAPNA, 11. Sp. 

oAo/cttTTj/o?, wholly smoky, 

di 17-18 mm. Head fuscous. Palpi scarcely over 1: 
dark fuscous mixed with whitish- oc hr eous. Antennae grey; 
ciliations in male minute. Thorax and abdomen fuscoue- 
browu. Legs whitish-ochreous ; anterior pair fuscous 
anteriorly. Forewings rather narrowly triangular, costa 
gently arched, apex rounded; termen bowed, oblique; 11 
running into 12 ; fuscous-brown or pale fuscous, markings 
obscurely darker; a basal patch; a moderate fascia at 
angled inwards beneath costa; a line from § costa, at first 
outwardly bowed, then slightly sinuate to | dorsum; a very 
obscure pale dentate subterminal line preceded by darker 
shading; cilia with basal half fuscous barred with whitisb- 
ochreoiis opposite veins, terminal half grey. Hindwings rather 
narrow, termen strongly and evenly rounded: colour and 
cilia as forewings, but markings even more obscure; post- 
median line with a median tooth, indented below middle; 
subterniinal line strongly dentate ; some blackish irroration 
on dorsum. Underside fuscous-whitish. 

An obscure species. 

Northern Territory; Darwin, in September, December, 
and March; four specimens received from Mr F. P. Dodd. 

ClILOROCLYSTIS PIIOENOCHYTA, 11. Sp 

<j>oLvo)(xiTos^ sufiused with reddish. 

9, 15 mm. Head whitish; face pale red. Palpi 2; 
grey. Antennae with joints expanded at apices; grey. 
Thorax whitish with a fine, transverse, postmediaii line of 
dark-fuscous and reddish scales. [Abdo-men and legs broken 
ofi.] Forewings elongate-triangular, costa slightly arched, 
apex round-pointed, termen bowed, oblique; 11 running into 
12 ; whitish partly suffused with grey and reddish ; costal edge 
reddish with some whitish strigulae; a broad, subbasal, grey 
fascia; its anterior edge outwardly curved, irregular; its 
posterior edge from | costa to ^ dorsum, forming a rather 
large posterior tooth beneath costa, beneath this obtusely 
indented ; median area paler with indications of a suffused 
grey median line; a grey line irom § costa to | dorsum, 
strongly outwardly curved, slightly dentate; this is followed 
by a fine, parallel, dentate, grey line; disc beyond this 
suffused with pale red ; a whitish, dentate, subterminal line ; 
an interrupted grey terminal line ; cilia pale reddish mixed 
with grey, apices grey- whitish. Hindwings with termen 
rounded ; wholly suffused with pale red except extreme ba^ ; 
some few dark- fuscous scales on veins ; a pale transverse line 
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at J ; another, broader, at | containing a very fine leddisli 
line; subterminal indistinct, but preced^ by grey dentations; 
cilia pale reddish, apices grey-whitish. 

This species is very distinct by the red suffusion, but, 
the posterior legs being absent, it is not possible to be sure 
that it is not a Gymnoscelh, Type in Coll. Lyell. 

Northern Queensland: Gordonvale, near Cairnh; one 
specimen. 

Chloroclystis eurylopha, n. sp. 

€vpv\o^os, broadly crested. 

d , $ , 15-16 mm. Head pale grey. Palpi 2| ; pale grey 
with a few darker scales. Antennae whitish-grey. Thorax 
and abdomen grey. Legs ochreous-whitish ; anterior pair 
mostly grey; outer median spur Forewings triangular, 
costa rather strongly arched, apex round-pointed, termen 
bowed, oblique; pale grey with numerous, wavy, fuscous, 
transverse lines more or less distinct; costa of male with a 
crest of long hairs extending from near base to middle ; trans- 
verse lines in basal half of wing sometimes very indistinct, 
but sometimes as many as six can be distinguished, all out- 
wardly curved; a more distinct line from f costa, at first 
outwardly oblique, forming two short, obtuse, posterior pro- 
jections; then inwardly ofcque to | dorsum; several paler 
indistinct lines follow this ; an obscure, pale, dentate, sub- 
terminal line; a fuscous terminal line, interrupted on veins; 
cilia pale grey. Hind wings with termen scarcely rounded, 
irregularly waved; as forewings. 

This little species requires careful discrimination. The 
male may be di^inguished readily from G. t'pilofhn by the 
much wider extent of the crest on costal margin of forewing. 
Between the female of these two species it is hard to give any 
distinction, but the presence of blackish scales on the veins 
in the basal part of forewing in epilo'plia is helpful. The 
female also somewhat resembles G. but the 

rounded and not waved termen of the hindwing in the latter 
is in itself sufficient difference. 

Queensland: Montville, near Nambour, in March; seven 
specimens (one male, six females). 

Chloroclystis pyrsodonta, n. sp. 

TTupfroBovros, with reddish tooth. 

d, lS-16 mm. Head fuscous. Palpi IJ; whitish- 
ochreous mixed with blackish towards base. Antennae grey; 
ciliations in male minute. Thorax pale grey, anterior edge 
fuscous. Abdomen pale grey. Legs fuscous; posterior pair 
paler; outer spurs about ^ of inner spurs. Porewings broadly 
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triangular, costa gently arched, apex rounded, termen bowed, 
obliqTie ; whitish, markings extremely pale grey, except in 
costal I , where they a re fuscous and distinct ; a fuscous costal 
streak from base to first fascia; first fascia at moderately 
broad, sharply angled inwards beneath costa; second fascia 
median, similar to first, like it sharply angled inwards 
beneath costa; third fascia beyond narrower except on 
costa, evenly curved, posteriorly limited by a finely dentate, 
whitish, subtcrminal line; a fine fuscous terminal line inter- 
rupted on veins ; cilia grey, apices paler Hindwings with 
termen unevenly rounded; concave above middle, prominent 
between veins 3 and 4; as forewings; but median fascia 
reddish witli a few blackish scales, and a strong, obtuse, 
median, posterior tooth; without dark costal markings. 
Underside pale fuscous, with a darker, postenorly tooth^, 
median, tiansverse fascia on hindwings. 

Northern Queensland: Cardwell, one wasted female, in 
August, Evelyn Scrub, near Herberton, male type, in 
January (F. P. Dodd) 

Chloroolystis nigbilineata, Warr 

d , $ , 18 mm. Head whitish-grey. Palpi about 1 ; 
whitish-grey mixed with blackish. Antennae whitish-grey. 
Thorax whitish-grey. Abdomen whitish-grey with some in- 
constant dark-fuscous markings. Legs ochreous- whitish ; 
anterior pair grey. Forewings triangular, moderately broad, 
costa slightly arched, apex round-pointed, termen bowed, 
oblique; 11 running into 12; whitish-grey with pale-grey and 
dark-fuscous transverse lines; a dark-fuscous subbasal line 
with median posterior tooth; a dark-fuscous wavy line from 
J costa to i dorsum; a pale-grey median line, sometimes 
double; a dark-fuscous line from costa before with two 
obtuse posterior teeth, subcostal and median, thence oblique 
and slightly dentate to f dorsum ; a very faint, pale, dentate 
subterminal line preceded by an interrupted dark-fuscous 
line ; a terminal series of interneural fuscous dots ; cilia pale 
grey. Hindwings with termen rounded ; as forewings but all 
lines indistinct except poatmedian, which has a posterior 
angular projection about middle. Underside pale grey, 
darker towards termen, with fuscous postmedian lines on both 
wings. 

My examples agree well with Warren's description. The 
dark transverse lines are conspicuous. 

* Northern Territory : Darwin, in November and February; 
two specimens received from Mr. F. P. Dodd. Queensland : 
Duaringa (Warren), , 
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Chloroclystis poliophbica, n. sp. 

7roA,to<56ptK09, grey-rippled. 

d , $ , 13-16 mm. Head wkitish. Palpi whitish, in 
male aiinulated, in female iirorated with dark fuscous. 
Antennae whitish, towards apex tinged with grey; eiliaiions 
in male minute Thorax pale fuscous; patagia whitish. 
Abdomen whitish with some fuscous scales. Legs wliitish ; 
anterior pair fuscous; posterior tibiae with innet spurs long, 
outer spurs J, outer median spur absent in male. Porowings 
in male with costa straight in basal half, strongly ai'ched in 
apical half, in female evenly arched throughout, apex 
rounded, termen bowed, oblique; whitish with fuscous mark- 
ings; basal I of costa more or less suffused; a number of 
indistinct transverse lines preceding postmedian, in male 
obsolete towards dorsum ; postmedian line from § costa, at 
first outwardly oblique, forming two angular posterior pro- 
jections in disc, thence inwardly oblique to 5 dorsum ; a 
fuscous subterminal line, in male thickened into spots beneath 
costa, above middle, and below middle, interrupted between 
■spots, in female more uniform; an interrupted terminal line: 
cilia whitish, in male with some obscure fuscous bars. Hind- 
wings with termen gently rounded, slightly wavy; as fore- 
wings ; postmedian line with an angular indentation above 
middle, and an angular projection in middle. Underside 
fuscous-whitish. 

Queensland : Dulong, near Nambour, in December, one 
female; Brisbane, in April, one male type. 

Gen. Microoes, Gn. 

This genus has two remarkable peculiarities in the noura- 
tion of the forewing. One is the approximation of vein 5 
at its origin to 4. This is probably secondary to the peculiar 
sexual modification in the forewing of the male. The other is 
that 11 runs into 12 in vill&saUf and asysfafa, but has second- 
arily disappear^ altogether in squamidata^ diplodonta ^ and 
oriochare,^ ; typJiopha and mflrmoadiista T liave not examined. 

Miobodes oriochares, n. sp. 

6p€ioxo.fyif}St rejoicing in the mountains, 
d > $ , 18-20 mm. Head dark fuscous. Palpi in male 4, 
in female 4J; dark fuscous. Antennae fuscous; in male 
thickened and elightly laminate, ciliations Legs fuscous; 
anterior pair dark fuscous; anterior and middle tarsi with 
cchreous-whitish annulations. Porewings with costa moder- 
ately and evenly arched, apex round-pointed, termen bowed, 
moderately oblique; fuscous; a sleuder, obscure, outwardly 
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curved, transverse line at | followed by a pale, indistinctly 
double line; beyond this is a brownish-tinged fascia, not 
alw«'iys developed ; beyond this a paler area containing two or 
three very obscure, slender, transverse lines; a whitish line 
edged posteriorly by a dark fuscous line from | costa, at first 
moderately outwardly oblique, acutely angled outwards above 
middle, thence concave to below middle, where it is again 
angled outwardvS, thence straight to | dorsum; a slight 
brownish suffusion on posterior edge of this line; a fine, 
inegularly dentate, whitish, subterniinal line, cilia fuscous, 
sometimes very obscurely barred, apices grey, Hindwings 
with termen strongly rounded, slightly wavy; pale grey; an 
obscure darker line at cilia pale grey. 

Certainly near M. diflodonta^ Turn., but smaller, fore- 
wings proportionately broader, less brownish, costa less 
strongly arched, cilia not distinctly barred, palpi in male 
rather longer. Unless intermediate forms are discovered it 
should be regarded as a distinct species. 

New South Wales? Mount Kosciusko, in January, 
February, and March; seven specimens. Victoria: Mount 
St. Bernard (5,000 ft.), in February; a large female (24 mm.) 
in Coll. Lyell. 

MiCB-ODES ASYRT.VPA, 11. sp. 

arruerraros, inconstant. 

9 , 26-30 mm. Head, thorax, and abdomen fuscous with 
scanty whitish irroration. Palpi 3^ ; second joint expanded 
by rough scales above and beneath; terminal joint short; 
fuscous irrorated with whitish. Antennae fuscous. Legs 
fuscous; tarsi with fine whitish annulaiions; posterior pair 
ochreous-whitish. Forewings triangular, costa gently arched, 
apex round-pointed, termen straight, very slightly oblique; 
whitish irrorated with grey ; numerous fine transverse 
fuscous lines more or less distinct; sometimes stronger lines 
define m'edian area; first from ^ costa to J dorsum, outwardly 
curved ; second from | costa to tonius, with a small acute 
posterior tootli beneath costa, and an obtuse tooth beneath 
middle; sometiineb median area is partly or wholly fuscous, 
and lines indistinct ; a finely dentate, whitish, subterminal 
line; cilia grey. Hindwings with termen strongly but un- 
evenly rounded, projecting slightly on veins 3 and 6; grey; 
cilia grey. 

Male unknown and female inconstant; in one example 
the anterior margin of median band is much more strongly 
rounded posteriorly, an unusual form of variation. Type in 
Coll. Goldfinch. 

New South Wales: Mount Kosciusko, in February; three 
specimens. 
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Gen. ScoTOOYMA, Turn. 

This comes near the European genus E^rrhoe, Hh., but 
differs in 7, 8, 9, 10, and 11 arising by a common stalk from 
the small areole, 

SCOTOCYMA AI.BINOTATA, Wlk. 

Mr. Front informs me that Paragramma mmula^ Warr., 
is a synonym. 

ScOTOCYMA IDIOSCHEMA, 11. Sp. 

IBiocrxnH-o^i oi peculiar pattern. 

$ , 31-34 mm. Head whitish-brown mixed with dark 
brown. Falpi slightly over 1; whitish-brown irroratcd with 
dark fuscous. Antennae grey. Thorax brown ; patagia partly 
whitish-brown. Abdomen brown. Legs whitish-ochreous ; 
anterior pair fuscous with whitish-ochreous basal annulations. 
Forewings triangular, costa gently arched, apex rounded, 
termen bowed, slightly oblique, crenulate; a fuscous basal 
patch to containing some whitish-ochreous transverse lines 
on costa prolonged to middle, and with an inferior tooth ne'ar 
extremity; remainder of disc except a costal strip, and tri- 
angular apical and tornal areas occupied by a very lai'ge 
whitish-ochreous blotch, suffused with brown, or dark 
ferruginous-brown except at edges ; costal strip fuscous 
strigulated with whitish-ochreous; dorsal edge narrowly and 
interruptedly fuscous ; apical and tonial triangles fuscous- 
brown, containing an incomplete, fine, dentate, ochreous- 
whitish line, sometimes forming a white spot above tornus, 
a white spot sometimes present on margin of central blotch 
above tornus ; cilia fuscous partly mixed with whitish- 
ochreous. Hindwings with termen rounded, dentate; 
brownish; some whitish dots on veins; sometimes obscure 
pale-fuscous transverse lines; some variable white spots pre- 
ceding termen; a dark-fuscous terminal line; cilia fuscous- 
brown. Underside whitish with many, more or less distinct, 
transverse lines and a broad subterminal fascia fuscous. 

North Queensland: Kuranda, in November (Coll. Lyell) ; 
Evelyn Scrub, near Herbei*toii, in October. Queensland : 
Brisbane, in January. Three specimens. 

ScOTOCYMA EUEYOCHRA, 11. Sp. 

€vpvo)xpo9, broadly pale. 

$ , 34 mm. Head dark fuscous. Falpi 1 ; dark fuscous 
with a few whitish scales. Antennae fuscous. Thorax fus- 
cous. Abdomen grey; apex fuscous. Legs fuscous; tarsi 
with fine ochreous-whitish annulations; pos'^rior pair mostly 
oohreous-whitish. Forewings triangular, costa moderately 
arched, apex rounded-rectangular, termen bowed, slightly 
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oblique, crenulate; grey-whitisb witli numerous, fine, indis- 
tinct, wavy, transverse lines; markings brownish-fuscous; a 
rather large basal patch containing some grey- whitish suffusion, 
limited by a slightly curved wavy line from ^ costa to J <ior- 
suin ; median band ill-defined, mostly grey-whitish with fine 
lines, but with some fuscous suffusion on costa ; a large apicaj 
blotch ; two subterminal spots above tornus ; cilia fuscous, 
towards centre of termen partly grey-whitish. Hindwings 
with termen rounded, slightly dentate; as forewings; basal 
patch very small; a broad terminal band, containing a sub- 
terminal series of whitish dots on veins; a dark-fuscous 
terminal line, interrupted by whitish dots on veins; cilia 
brownish-fuscous. 

New South Wales: Toronto, near Newcastle, in April; 
one specimen. Type in Coll. Goldfinch. 

Gen. Chaetolopha, Warr. 

Type 6'. oxyntis, Meyr. Hiis name must be adopted for 
the small endemic genus, to which I formerly applied the 
name Hcordylia^ Gn. Tlie areole is large and 11 widely 
separate. In JHuly'pe^ Hb., type liostata, Lin., which other- 
wise resembles it in neuration, the areole is smaller and 11 
near or connate from its apex. There is, I think, no really 
close relationship between the two genera The species of 
Chaetolo'plia are narrow-winged; in the males of oxyntis and 
leucophragina there is a small subterminal scale-tuft on vein 2 
of hindwings on underside, but this is absent in niphosticha 
and emporias; of the other two species I have no male to 
examine. The penultimate abdominal segment of the male 
bears a pair of lateral tufts. By boiling in potash the 
abdomen of the male levcophragma is shown to bear a pair 
of extrusible scent-organs on the fourth segment. In the 
male' of niphosticha the termen of the hindwings is produced 
to form an acute central tooth. 

Gen. Eccymatoge, Prout. 

Prout, Ann. Transvaal Mus., iii., p. 207 (1913). 

Type E. mdanoterma^ Prout, from South Africa. 

Eccymatoge callizona. Low. 

I am now satisfied that the type of fuhnda^ Turn., is 
merely an aberration of callizona. 

Eccymatoge moephna, n. sp. 

pop<f>vo^i dusky. 

d , 30 mm,. Head fuscous; face dark fuscous with a few 
whitish scales. Palpi IJ; dark fuscous with a few whitish 
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scales. Antennae fuscous, in male thickened and minutely 
ciliated. Thorax and abdomen fuscous; anal valves in male 
large. Anterior legs dark fuscous [middle and posterior pairs 
broken off]. Forewings triangular, costa gently arched, apex 
acute, termen bowed, oblique, finely dentate; fuscous; mark- 
ings dark fuscous, obscure ; a small basal patch ; a median 
fascia containing a darker discal dot beneath mid-costa, 
limited anteriorly by a nearly straight line from J costa to 
J dorsum, posteriorly by a line from f costa, strongly bent 
outwards in disc, with an angular prominence between veins 
7 and 8, and another between 3 and 4, thence sinuate to 
I dorsum; an indistinct pale subterminal line; a terminal 
line interrupted by pale dots on veins ; cilia fuscous. Hind- 
wings with termen slightly rounded, irregularly dentate, with 
a stronger tooth on vein 4, as forewings, but without discal 
dot, and posterior edge of median fascia only slightly un- 
dulating. Underside fuscous without markings. 

A true Bccymntoge ; though vein 5 of hindwings is scarcely 
from below the middle of cell, the upper discocellular is bent. 
There appears to be no thoracic crest. 

Hew South Wales: Mount Kosciusko (3,500 ft.), in 
January; one specimen. 

Gen. Horisme, Hb. 

Sect. I., Turn., Proc. Roy. 'Soc. Viet., 

1903, p. 247. 

Differs from E ucymatof/e in the presence of a posterior 
thoracic crest. 

Horisme mortuata, Gn. 

cr> $, 27-30 mm. Very similar to E. scofodes. Turn., 
but slightly larger; palpi longer, to 3 as against to 2 
in the latter; forewings with basal lines more evenly curved, 
in the latter they are more oblique; postmedian line with a 
doubly obtuse-toothed projection. 

New South Wales: Sydney, in January and February. 
Victoria: Beaconsfield. Three examples. 

Horisme plagiographa, n. sp. 

irXayioypoLi^, obliquely inscribed. 

9 , 25-26 mm. Head grey. Paipi 3 ; grey irrorated 
with dark fuscous, whitish beneath towards base“ Antennae 
grey. Thorax grey mixed with fuscous, posterior edge of 
crest fuscous. Abdomen grey, some fuscous scales in crests. 
liCgs whitish, on dorsal surfaces fuscous. Forewings tri- 
angular, costa straight, slightly sinuate before apex, apex 
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acute, tevmen bowed, oblique, slightly crenulate : whitish 
with fuscous suffusion and markings, a conspicuous dark- 
fuscous oblique bar from dorsum near base to middle of disc, 
sometimes foiming a complete fascia to J costa, two or three 
fine, incomplete, transverse lines between this and costa ; a 
nearly straight band of three fine fuscous lines from mid-costa 
to dorsum at J ; a dark-fuscous, median, subcostal, discal dot ; 
a suffused band, towards costa resolvable into three lines, 
from I costa to § dorsum, outwardly curved with slight obtuse 
prominences above and below middle; a streak from apex to 
upper prominence on postmedian line, slightly downw’ardly 
curved ; between this and costa is a paler apical area ; sub- 
terminal whitish, very ill -defined ; a terminal line ; cilia grey- 
whitish with a few darker points. Hind wings with termen 
very little rounded, dentate; whitish-grey, with fine, fuscous, 
transverse lines from dorsum, becoming indistinct befo're 
costa; from i, middle, an outwardly-curved, stronger line 
from §, a fine line following close on this, and a double 
subterminal line; a fuscous terminal line; cilia whitish-grey. 

New South Wales: Sydney (Manly), in October; Jervis 
Bay, in September; two specimens. There is a third female 
example from the latter locality in Coll. Goldfinch, taken in 
November. Type in Coll. Lyell. 

Gen. CiDAKiA, Treit., Eur. Schmet., vi., 2, p. 140. 

Mr. L. B. Prout informs me that the type is the Euro- 
pean 0. ffflvata, Forst., and that Hydriomeixa^ Hb., is a 
synonym of later publication. This large European genus is 
but poorly represented in Australia, and in New Zealand 
there is no endemic species, the only representative there 
being suhochraria^ Dbld. Six Australian species are known; 
of these mhoeliraria^ fifotoma^ imcinata, and mkrocyma are 
probably derived through ilie Antarctic ; scythropa and lado- 
fJaca are not nearly allied specifically to the first four, and 
entered Australia from the north. The groove on hindwing 
of male of scyfhropa I consider a character of specific value 
only. Hettrochasta^ Meyr., and Folyclysfd, Gn., are deriva- 
tions of this second section of the genus. 

Larentia petbobes, Turn. 

Queensland: Warwick. Victoria: Gisborne. 

Labentia xebobes, Meyr. 

I have examined what I believe to be an example of 
Xanthorlioe xerodes, Meyr., and refer it to this genus. 
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Labentia oeibates, n. sp. 

opeifiaTTjs, a mountaineer. 

cS 9 28 mm. Head whitish irrorated with fuscous ; face 
blackish. Palpi IJ; dark fuscous. Antennae grey; pectina- 
tions in male 6, extreme apex simple. Thorax dark fuscous 
irrorated with whitish. Abdomen grey-whitish; paired fus- 
cous dots on the dorsum of each segment except the first two. 
Legs grey-whitish; anterior and middle pairs fuscous on 
dorsum. Porewings triangular, costa nearly straight, slightly 
arched towards apex, apex pointed, termen longer than 
dorsum, slightly bowed, slightly oblique ; whitish with 
numerous fine, fuscous, oblique, transverse lines ; costa irror- 
ated with fuscous; a line from J costa to near base of dorsum; 
another parallel from f costa ; a median band of three or four 
close lines, anterior edge from mid-costa to J dorsum, nearly 
straight, posterior from f costa to before middle of dorsum, 
slightly curved outwards in middle of disc ; beyond and parallel 
is a very fine line thickened by some small dots; beyond this 
again three close, parallel, wavy lines; an oblique fuscous 
shade from apex; a narrow grey terminal fascia; an inter- 
rupted fuscous terminal line; cilia whitish with a grey median 
line. Hind wings with termen rounded ; as forewings but all 
lines, except terminal line, becoming obsolete in costal area, 
which is whitish, and in male contains an oval patch of 
ochreous-grey altered scales. 

Victoria : Mount St. Bernard, in February ; one specimen 
received from Dr. W, E. Drake. 

Labentia aganopis, n. sp. 

dyay<i>x£S3 gentle-looking, 

cT > $ , 24-32 mm. Head whitish. Palpi in male 1, 
in female 1^; grey-whitish. Antennae pale grey; pectina- 
tions in male 5, extreme apex simple. Thorax ochreous- 
whitish. Abdomen ochreous-whitish, suffused with pale grey 
on dorsum. Legs fuscous; tarsi annulated with whitish; 
posterior pair whitish. Forewings triangular, costa gently 
arched, apex round-pointed, termen bowed, oblique; ochreous- 
whitish; markings pale grey, brownish tinged; a very small 
basal patch, follow^ by two fine parallel lines confluent on 
costa; median band broad from costa to middle, much nar- 
rower from mi(J^dle to dorsum, darker on costa; anterior edge 
from i costa to J dorsum, outwardly curved; posterior edge 
from I costa, obtusely toothed beneath costa, with a slight 
double-tootbfd median prominence, thence strongly oblique 
and dentate to mid-dorsum; this is followed by two fine in- 
distinct par'allel lines; an indistinct pale subterminal line 
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prec6d€d by a slight dark suffusion towards costa; a terminal 
series of triangular marks or fine, short, interneural, longi- 
tudinal streaks; cilia ochreous-whitish. Hindwings with 
termen rounded; ochreous-whitish, with pale, suffused, 
median, postmedian, and submarginal grey lines; terminal 
marks and cilia as forewings. Underside whitish; forewings 
suffused with grey as far as postmedian line; hindwings with 
a median transverse line. 

New South Wales: Woodford, in March and April; two 
specimens received from Mr. Geo, Lyell. Type in Coll. Lyell. 

Gen. Melitulias, Meyr. 

I do not consider the presence of androconial scales in 
the male as a rule a sufficient character for generic distinction, 
and have therefore merged Hypycno'pa^ Low., in Xanfliotlwe^ 
and refrained from making a new genus for Larentia petrodes. 
But I have sacrificed strict consistency in retaining the genus 
Melitulias, Meyr., which defines a small natural group peculiar 
to Tasmania and South-east Australia, particularly the 
mountains, in which new species may be expected to occur. 
It is an endemic derivative of Buphyia, I regard glandulata, 
Gn., as the type. 

Melitulias leucogeapha, n. sp. 

kevKoypa^og, inscribed with white. 

6 , ^ , 24-28 mm. Head fuscous with a few whitish scales 
on face. Palpi 3; fuscous; base beneath whitish, sharply 
defined. Antennae dark fuscous; cilia tions in male imper- 
-ceptible. Thorax and abdomen fuscous with a few whitish 
scales. Legs fuscous. Porewings triangular, costa very 
slightly arched, apex pointed, termen bowed, oblique, wavy; 
fuscous-brown ; markings white partly outlined with fuscous ; 
a fine line from costa to J dorsum, curved outwards beneath 
costa; a broader line from J costa, at first transverse, then 
bent inwards and joining first line above dorsum; a dark- 
fuscous discal dot beneath mid-costa, sometimes surrounded by 
a narrow whitish suffusion ; sometimes a fine, sinuate, inwardly 
oblique hne from f costa not reaching middle of disc ; a 
broader line from ^ costa, angled inwards above and outwards 
at middle, then inwardly curved to dorsum before toraus ; a 
fine interrupted subterminal line, a fine oblique streak from 
apex, crossing subterminal line, ending in postmedian line at 
its subcostal angle ; a dark-fuscous terminal line ; cilia fuscous 
barred with white. Hindwings with termen rounded; in 
male grey; with a large, m^ian, oval, browmish-fuscous, 
androconial blotch; cilia grey; in female pale brownish-grey, 
a suffused, whitish, postmedian, transverse line; a whitish 
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subterminal line ; terminal line and cilia as forewings. Under- 
side of liindwiiigs in both sexes like npperside in female, but 
more distinctly marked and with a dark-fuscous antemedian 
discal dot. 

Near J/. firajfhicafa, Wlk., but easily distinguished by 
the hindwings. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
December ; three specimens. Type in Coll Goldfinch. 

Gen. Exjphyia, Hb., Verz., p. 326. 

Type E. picafa, Hb., fro-m Europe. This genus corre- 
sponds to fli/dnomena, Section I., of my revision. In Aus- 
tralia it is the dominant genus of the family, being especially 
well represented in South-east Australia and Tasmania ; many 
more species will doubtless be discovered, especially in the 
mountains. The genus is also moderately well represented in 
New Zealand. 

Etjphyia symphona, Meyr. 

Epirrho'6 maei^ens, Swin. (Trans. Ent. Soc., 1902, p. 648), 
is a synonym (teste Prout, in lit,). 

Euphyia taceka, n. sp 

Ta#c 6 po 5 , soft, 

d, 9, 30-32 mm. Head brownish; face fuscous. Palpi 
2; fuscous; beneath whitish-ociireous. Antennae fuscous; 
ciliations in male minute. Thorax and abdomen brownish- 
fuscous, Legs fuscous ; tarsi annulated with ochreous-whitish. 
Porewings triangular, costa moderately arched, apex round- 
pointed, termen bowed, slightly oblique ; whitish partly 
suffused with pale brownish ; a small brown basal patch limited 
by a fine fuscous line; two ill-defined, very fine, transverse, 
fuscous lines follow this; median band rather narrow, brown 
with fine fuscous transverse lines, sometimes with a narrow 
central grey band; anteriorly limited by a fine, slightly 
outwardly-curved line from J costa to -J dorsum, posteriorly 
by a similar line from before ^ costa to before § dorsum, with 
slight rounded prominence beneath costa, and again in 
middle ; this is followed by a suffused whitish band containing 
two suffused, wavy, fuscous, transverse lines; a broad brownish 
terminal suffusion, containing a finely crenulate, whitish, sub- 
terminal line, preceded and followed by slight fuscous suf- 
fusion ; a fuscous oblique mark beneath apex ; cilia brownish- 
grey, apices pale grey. Hindwings with termen rounded, 
wavy; yellow-ochreous ; three fine fuscous transverse lines 
from basal half of dorsum, of which only the first reaches 
costa ; a double subterminal line from dorsum usually r4aching , 
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about middle; a narrow terminal band, sometimes obsolete 
towards apex; a dark-fuecous terminal line obsolete towards 
apex; cilia fuscous, towards apex pale yellow. 

Not unlike B. luadulata, Wlk., which may be at once 
distinguished by the indented antemedian line. 

New South Wales: Barrington Top, in December; three 
specimens. Type in Coll. Goldfinch. 

Euphyia perialla, n. sp. 

TrepLaXXoSf excelling. 

6 9 9 > 30-35 mm. Head fuscous. Palpi ; fuscous, at 
base whitish beneath. Antennae fuscous; ciliations in male 
minute. Thorax fuscous. Abdomen fuscous, beneath 
ochreous-whitish. Legs fuscous irrorated, and tarsi annulated 
with whitish-ochreous. Porewings broadly triangular, costa 
moderately arched, apex round -pointed, termen bowed, 
oblique, wavy; brown with fuscous and whitish lines; a small 
basal patch defined by a transverse, outwardly curved line; a 
slightly paler fascia follows this ; median band fuscous, 
broad on costa but narrow on dorsum, containing a paler 
costal area defined by a fuscous line extending nearly to 
middle, with a blackish discal mark near its anterior edge; 
fine whitish lines defining median band, anterior from -J costa 
to 4 dorsum, outwardly curved, posterior from beyond | costa 
to before | dorsum, at first transverse, then shortly incurved, 
and forming an obtuse double prominence in middle; two 
fine parallel fuscous lines follow this; a fine, interrupted, 
whitish, subterminal line, preceded and near apex followed 
by some fuscous suffusion ; a dark-fuscous terminal line in- 
terrupted on veins; cilia fuscous with a whitish basal line, 
apices with obscure pale bars. Hindwings with termen 
strongly rounded, dentate; orange; towards dorsum suffused 
with fuscous containing many darker and paler short trans- 
verse lines; this suffusion extends on termen to middle; ter- 
minal line and cilia as forewings, but paler towards apex. 
Underside pale ochreous partly suffused with fuscous; both 
wings with discal dot, transverse lines, and terminal band 
fuscous, the last containing a slender, whitish, subterminal 
line. 

New South Wales: Mount Kosciusko (4,600 ft.), in 
January; one male. Victoria: Mount St. Bernard, in 
February; two females, in Coll. Lyell. Two specimens from 
New South Wales (Ebor) in January and Victoria (Castle- 
maine, Dr. W. E. Drake) in March are probably of the 
same species, but the forewings are much paler except in 
basal patch and median band. Two since received from Mr. 
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G. W. Goldfinch taken on Barrington Top in December 
resemble the Kosciusko type, 

Euphyia symmolpa, n. sp. 

(Tv/x/xoXiroSj in harmony. 

$ , 32 mm. Head fuscous ; frons rounded ; slightly pro> 
jecting; frontal tuft whitish. Palpi 3; whitish mixed with 
fuscous. Antennae fuscous. Thorax and abdomen fuscous 
with fine whitish irroration. Legs fuscous with fine whitish 
irroration; posterior pair mostly whitish. Forewings tri- 
angular, costa straight except close to base and apex, apex 
round-pointed, termen moderately bowed, moderately oblique, 
slightly undulating; pale fuscous with fuscous markings; a 
basal patch of three or four transverse lines; a short line from 
dorsum to cell follows this; median band limited anteriorly 
by a double, nearly straight line from ^ costa to mid-dorsum, 
posteriorly by a double line from beyond | costa, at first 
transverse, with a strong, angular, posterior projection in 
middle (in one example there is a slighter angle also beneath 
costa), thence concave to | dorsum, this line is edged pos- 
teriorly by a well-marked whitish line; a blackish discal spot 
in median band beneath mid-costa; a strong, crenulate, 
whitish, subterminal line from costa shortly before apex to 
tornus, edged anteriorly by a series of fuscous spots; a dark- 
fuscous terminal line; cilia fuscous, apical § barred with 
whitish. Hindwings with termen slightly rounded, slightly 
undulating ; whitish, towards margins grey ; a grey discal dot 
at an ill-defined grey terminal band containing an un- 
dulating whitish line; terminal line and cilia as forewings. 

Not unlike <7. symplioiva, Meyr., but differing in the 
form of postmedian line, discal spot not pale centred, and 
other details. 

New South Wales : Mount Kosciusko (6,000 to 7,0*00 ft.), 
iu January; two specimens. 

Euphyia leptophrica, n. sp, 

k€7rro*f>piKoSf finely rippled. 

6 } 9 f 34-38 mm. Head, thorax, and abdomen grey. 
Palpi 2^ ; dark grey, beneath whitish. Antennae grey ; cilia- 
tions in male extremely short. Legs fuscous, irrorated, and 
tarsi annulated, with grey-whitish. Forewings broadly tri- 
angular, costa strongly arched, apex round-pointed, termen 
bowed, slightly oblique, wavy; grey, with numerous slender, 
finely crenulate, fuscous, transverse lines; basal patch hardly 
defined ; median band obscurely defined, anteriorly by a 
slightly curved wavy line from J costa to ^ dorsum, posteriorly 



25i 


by a similar line from J costa to f dorsum ^ with a slight 
doubly subacute median projection ; a fuscous discal dot before 
middle ; a fine, crenulate, whitish, subterminal line ; a 
blackish terminal line, interrupted on veins ; cilia grey. Hind- 
wings with termen rounded, wavy; pale grey with fine wavy 
transverse lines not reaching costa ; terminal line and cilia as 
forewings , 

Type in Coll. Goldfinch. Perhaps nearest E. s^m^hona, 
Meyr. 

New South Wales: Barrington Top, in December; two 
specimens. 

Euphyia panochra, n. sp. 

•3rav(j>)(po<s, wholly pale. 

d , 9 » 28-32 mm. Head ochreous-whitish with a very 
few dark-fuscous scales. Palpi 2 J ; ochreous-whitish with 
slight dark-fuscous irroration. Antennae ochreous-whitish 
annulated with fuscous; in male slightly thickened, cilia- 
tions Thorax ochreous-whitish. Abdomen ochreous-whitish 
with a few pale-grey scales on dorsum. Legs ochreous-whitish 
irrorated with fuscous. Forewings broadly triangular, costa 
rather strongly arched, apex sub rectangular, termen nearly 
straight, slightly oblique; ochreous-whitish, with slight pale- 
grey suffusion, more distinct towards termen ; a very fine, often 
indistinct, slightly curved, slightly dentate, fuscous line from 
J costa to J dorsum ; a second, similar, nearly straight line, 
finely dentate, from | costa to § dorsum; in some examples a 
third line or series of fine dots beyond this ; cilia dark grey, 
apices white except on costa, beneath apex, and on tornus. 
Hindwings with termen rounded; ochreous-whitish, without 
markings; cilia grey, apices whitish. Underside of forewings 
suffused with grey; of hindwings with grey irrotation, discal 
dot, postmedian, and subterminal lines. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
January. Victoria: Mount St. Bernard (5,000 ft.), in 
February; eight specimens. Type in Coll. Lyeli. 

EtJPHXIA OXYODONTA, n. Sp. 

ofuoSovros, sharply-toothed. 

9 , 28 mm. Head pale grey. Palpi 2 ; whitish with 
fuscous irroration. Antennae fuscous. Thorax whitish mixed 
with grey. Abdomen ochreous-whitish suffused with fuscous 
dn dorsum. Legs fuscous irrorated, and tarsi, annulated, 
with ochreous-whitish; posterior pair mostly oobreous-whitish. 
Forewings triangular, costa gently arched, apex, round-pointed, 
termen nearly straight, oblique, wavy; whitish with fuscous 
markings; a small basal patch with three darker lines, one of 
h2 
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which forms its -posterior edge, and is slightly rounded, 
slightly dentate, transverse; median band broad; its anterior 
edge broadly dark fuscous from | costa to { dorsum, strongly 
concave, indented above and below middle; a linear ante- 
median discal mark followed by two fine incomplete fuscous 
lines; posterior edge marked by a fine dark-fuscous line, 
thickened above middle, from | costa, projecting slightly 
beneath costa, then angularly indented, with a strong median 
double-toothed projection, the upper tooth more prominent 
and acute, thence inwardly curved and dentate to | dorsum, 
suffused fuscous spots on costa before apex, in disc beneath 
this, on termen beneath apex, and above tornus; an inter- 
rupted terminal line; cilia whitish with a broad fuscous 
median line. Hindwings with termen slightly rounded, wavy; 
whitish-grey; four or five faintly darker transverse lines 
better marked on dorsum; postmedian line with a median 
acute tooth ; an interrupted fuscous terminal line ; cilia whitish 
with some grey and fuscous scales. 

Western Australia: Perth, in April; one specimen 
received from Mr. W. B. Alexander. 

Eothyia poliophasma, n. sp. 

iroXto<^a(r/JW)s, grey ghostly. 

d , 36-38 mm. ; $ , 32 mm. Head, thorax, and abdomen 
pale grey irrorated with fuscous. Palpi 2^; fuscous, towards 
base ochreous-whitish. Antennae with internal surface fuscous, 
external whitish ; in male shortly laminate, ciliations Legs 
pale grey irrorated with fuscous. Forewings triangular, costa 
gently arched, apex round-pointed, termen bowed, slightly 
oblique; pale grey with slight fuscous irroration; antemedian 
line obsolete; postmedian slender, fuscous, crenulate, slightly 
projecting in middle, from |- costa to | dorsum, sometimes 
obsolete; cilia grey. Hindwings with termen rounded ; whitish- 
grey; cilia grey, apices paler. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
December; three specimens. Type in Coll. Goldfinch. 

Euphyia tbissocyma, n. sp. 

rpL<rcroKUfio<s, three times waved. 

d , 22 mm. Head grey-whitish. Palpi ; fuscous, 
whitish beneath. Antennae grey-whitish; ciliations in male 
Thorax grey-whitish; patagia with a postmedian, transverse, 
fuscous line. Abdomen whitish with some fuscous irroration, 
and paired fuscous dots on some segments. Anterior legs 
fuscous [middle and posterior pairs missing]. Forewings tri- 
angular, costa nearly straight, apex round-pointed, termen 
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bowed, oblique, wavy, whitish with oblique, transverse, 
fuscous lines; a moderate fuscous basal patch, posterior edge 
from ^ costa to near base of dorsum ; two very fine incomplete 
lines follow this; a broad, gently outwardly curved line from 
mid-costa to J dorsum ; a dark-fuscous median discal dot ; two 
very fine incomplete lines in median area; a broad threefold 
line from | costa to § dorsum, slightly bent outwards beneath 
costa, and again in middle; four very fine incomplete lines 
follow this ; a well-marked terminal line, interrupted on veins ; 
cilia whitish, apices partly fuscous. Hindwings with termen 
slightly rounded, wavy; whitish; many fuscous lines from 
dorsum, moie or less obsolete towards costa; terminal line and 
cilia as forewings. 

New South Wales: Jervis Bay, in October; one speci- 
men. Type in Coll. Goldfinch. 

Euphyia apbepta, n. sp. 

aTrpcTTTo?, undistinguished. 

$ , 36 mm. Head and thorax fuscous. Palpi 2J; fuscous, 
beneath ochreous- whitish towards base. Antennae fuscous. 
Abdomen fuscous with fine ochreous-whitish irroration. Legs 
fuscous. Porewings broadly triangular, costa moderately 
arched, apex rounded-rectangular, termen slightly bowed, 
slightly oblique, slightly crenulate; pale fuscous, basal patch 
and median band fuscous; basal patch small, posterior edge 
transverse, outwardly curved, wavy; two or three obscure lines 
precede median band; median band with anterior edge from 
J costa to J dorsum, slightly outwardly curved, finely dentate ; 
posterior edge from § costa, at first nearly transverse, crenu- 
late, below middle bent inwards, and again transverse to 
§ dorsum; in this band is a darker median discal dot, pre- 
ceded and followed by a wavy transverse line, best marked 
towards costa; several faint and obscure transverse lines 
beyond band ; a crenulate, whitish, subterminal line ; a narrow 
fuscous terminal line; cilia pale fuscous with a darker median 
line. Hindwings with termen rounded, crenulate; pale grey 
without markings; cilia pale grey. 

Yictoria: Kyneton, in December; one specimen. Type in 
Coll. Lyell. 

Euphyia coniophylla, n. sp. 

Kovio<f>vXko<s, with dusty wings. 

$ , 30 mm. Head reddish-brown mixed with fuscous. 
Palpi 3J ; fuscous, base beneath whitish. Thorax pale grey, 
anteriorly reddish tinged. Abdomen pale grey mixed with 
ochreous-whitish and fuscous, base of dorsum reddish tinged. 
Legs fuscous ; tarsi obscurely annulated with whitish ; anterior 
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coxae reddish tinged. Forewings triangular, costa gently 
arched, apex acute, tennen slightly bowed, oblique; whitish 
irrorated with fuscous-brown, which forms indistinct lines ; a 
sUbbasal line from ^ costa, at first outwardly oblique, but bent 
soon after origin, thence slightly curved to near base of 
dorsum; antemedian line very indistinct; a fuscous discal dot 
beneath mid-costa; poatmedian very slender, from § costa 
obliquely outwards, angled beneath costa and in middle, 
thence to | dorsum; a faiidy broad fuscous-brown terminal 
band, its anterior edge suffused, containing a fine, whitish, 
wavy, submarginal line; cilia fuscous-brown with pale basal 
and postmedian lines. Hindwings with termen rounded, 
slightly wavy; whitish irrorated with fuscous-brown, more 
densely towards termen; a faint whitish submarginal line; 
cilia grey, bases and apices paler. Underside whitish with 
fuscous-brown irroration and discal dots on fore- and hind- 
wings. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
March; one specimen. 

Diploctena pantoea, Turn. 

Queensland: National Park (3,000 ft.), in February and 
March; seven specimens (4 males and 3 females). These aie, 
I consider, conspecific with southern examples, though they 
agree ill with my description, the species being exceedingly 
variable. The structure of the male antennae is the same. 
National Park examples are distinctly green with well-defined 
basal patch and median band fuscous-brown, but the latter 
sometimes incomplete; minute white dots are sometimes pre- 
sent on the subterminal line, and one female has a white 
dorsal dot in median band. Some examples from Lome and 
Ebor, though in poor condition, approach these closely, but 
most of the males from these localities have the forewings 
almost wholly fuscous-brown. 

Xanthorhoe sodaliata. 

$. Gidaria soddlinta, Wlk., Cat. Brit. Mus., xxv , 
p. 1410. 

d. Goremia divisata, Wlk., Cat. Brit. Mus., xxxv , 
p. 1682, 

$. Xantliorlio’e suhidaria^ var. iirhauH, Meyr., Proc. 
linn. Soc. N.S. Wales, 1890, p. 864. 

Tbp synonymy was first given by Swinhoe (Cat. Oxf. 
Mus,, ii., p. 345), but he identified the species with Guen^e’s 
e^maria. I believe that Guenee's description clearly applies 
to one of the forms I still include under snhidaria, Gn. 
Whether these are really all conspecific is open to doubt, and 
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until the male genitalia have been examined and compared 
by a competent authority, this doubt is likely to continue. 

Sodaliata female is very distinct by its uniform dark 
suffusion; the male has a uniformly dark median band on 
forewing, without brown or purplish tinge, while the terminal 
area is paler or even whitish. From eastern examples of male 
suhidaiia I have little difficulty in distinguishing it, but some 
Western Australian examples (which may represent a third 
species) are very similar. 

Northern Queensland: Atherton, Herberton, Townsville. 
Queensland: Eidsvold, Gayndah, Nambour, Brisbane, Strad- 
broke Island, Mount Tambourine, Killarney, Nanango, Stan- 
thorpe, Boma. New South Wales: Murwillumbah, Lismore, 
Glen Innes, Ebor, Sydney, Moruya. Tasmania: Hobart. 
Also from Norfolk Island, 

Xanthorhoe epia, n. sp. 

^7rto9, soft. 

d > $ , 29-34 mm. Head brownish-grey, sometimes partly 
reddish tinged. Palpi 3; brownish-grey. Antennae grey; 
pectinations in male 6. Thorax and abdomen grey. Legs grey; 
posterior pair paler. Forewings triangular, costa nearly 
straight to thence arched, apex pointed, termen bowed, 
oblique; grey with numerous fine, oblique, fuscous, transverse 
lines, more or less reddish tinged; sometimes the lines and 
disc are wholly reddisli ; a small slightly darker basal patch ; 
median band darker, moderately broad on costa and in middle, 
then narrowed to dorsum to half this breadth, anterior edge 
from J costa to beyond J dorsum, slightly curved, posterior 
edge from § costa to before | dorsum, very obtusely angled 
outwards in middle, sometimes a fuscous discal dot beneath 
costa before middle ; cilia pale fuscous, reddish tinged, apices 
paler. Hindwings with termen rounded; grey; a series of 
alternate darker and paler transverse lines from dorsum not 
reaching middle; a fine, interrupted, fuscous terminal line; 
cilia grey. 

The sexes are similar. Nearest X, cenfroneura, Meyr., 
which has the ground-colour much paler and contrasting with 
the median band, whose outer edge is more angled, and has 
also numerous blackish dots on veins. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
February and March; 5 male and 6 female examples. 

XanthorhoK metoporina, n. sp. 

fjL€T&jr<j>ptvos, autumnal. 

$ , 32 mm. Head grey-whitish with dark fuscous ; tuft 
fuscous. Palpi 2J; fuscous; base narrowly white. Antennae 
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grey. Thorax and abdomen grey. Legs fuscous, irrorated, 
and tarsi annulated with whitish. Forewings^ broadly tri- 
angular, costa moderately arched, apex round-pointed, termen 
straight, oblique, crenulate; brown-whitish; markings fus- 
cous; a moderate basal patch, its posterior edge well defined, 
obliquely rounded, from J costa to ^ dorsum; a moderately 
broad median band, anterior edge outwardly curved, ill- 
defiined, from ^ costa to ^ dorsum, posterior edge from | costa 
to I dorsum, with a large acutely- angled median projection ; 
several very fine, ill-defined, finely-waved lines precede and 
follow median band, and are traceable in the band itself ; a 
dark-fuscous discal dot slightly before middle ; a fine terminal 
line; cilia fuscous, bases and apices partly whitish.* Hind- 
wings with termen gently rounded, crenulate ; pale grey, with 
indications of fine, transverse, fuscous lines towards dorsum ; 
cilia grey, bases and apices partly whitish. Underside fuscous- 
grey, with dark-fuscous discal dots on fore- and hindwings. 

Hew South Wales : Mount Kosciusko, on March 2, 1912 ; 
two specimens. 

Gen. Dasysteenica, n. gen. 

I substitute this name for Da'^y’^terna, Turn., which is 
preoccupied. 

Dasysternica rebicalles, n. sp. 

Tr€ptKoXk7i% very beautiful. 

d > $ , 23-27 mm. Head dark fuscous irrorated with 
ochreous. Palpi 3; ochreous with some dark-fuscous hairs. 
Antennae dark fuscous with fine whitish annulations ; in male 
thickened and slightly laminate, ciliations Tliorax dark 
fuscous irrorated with ochreous. Abdomen dark fuscous plen- 
tifully irrorated with ochreous; beneath ochreous. Legs pale 
ochreous with fuscous irroration, tarsi fuscous annulated with 
pale ochreous. Porewings triangular, costa slightly arched, 
apex round-pointed, termen bowed, oblique; fuscous with 
brownish and whitish irroration in parts ; a basal patch limited 
by an outwardly curved, dark-fuscous and brownish, trans- 
verse, subbasal fascia; beyond this is a pale fascia containing 
some whitish irroration; median band outlined by two dark- 
fuscous and brown fasciae, its centre paler, with a minute, 
fuscous, median, discal dot sometimes indicated ; anterior 
fascia from J costa to f dorsum, outwardly curved, its anterior 
edge twice indented and whitish ; posterior fascia from | costa 
to f dorsum, its posterior edge whitish, with a small posterior 
tooth above middle, and a large bidentate prominence in 
middle; one or two fine parallel fuscous lines beyond this are 
sometimes traceable; sometimes an indistinct pale subterminal 
line; cilia fuscous, apices whitish-ochreous or barred with 
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whitisli-ochreous. Hindwings with termen rounded; orange; 
some fuscous irroration at base; three fine, fuscous, transverse 
lines, strongly angled in middle, in female obsolete; a dark- 
fuscous terminal band, much narrower in female; cilia as 
forewings. Underside ochreous; forewings with fuscous discal 
dot, postmedian fascia strongly dilated towards dorsum so as 
to join a terminal fascia, which is, however, mostly obsolete 
in female ; liindwing with postmedian line and terminal fascia 
in male, in female hardly developed. 

Tasmania: Cradle Mountain, in January; two specimens 
received from Dr. R. J. Tillyard. Type in Coll. Lyell. 

Dasysternica crypsiphoena, n. sp. 

icpvi/rt<^otvo 9 , with hidden red. 

9 , 26 mm. Head and palpi dark fuscous irrorated with 
whitish. Antennae fuscous. Thorax dark fuscous irrorated 
with whitish. [Abdomen broken off.] Legs dark fuscous 
irrorated, and tarsi annulated, with whitish [posterior pair 
missing]. Forewings triangular, costa slightly arched, apex 
round-pointed, termen bowed, slightly oblique, slightly crenu- 
late; whitish suffused with grey and on costa with fuscous; 
a subbasal fuscous fascia, containing some reddish scales, not 
reaching dorsum; this is followed by a whitish line, and this 
again by a ferruginous fascia at becoming fuscous at ex- 
tremities, and containing a small patch of reddish scales 
beneath costa; a median band consisting of two fasciae 
enclosing a pale area in which is a minute, fuscous, median, 
discal dot; inner fascia at i, outwardly curved, edged with 
fuscous and partly filled in with reddish-ferruginous; outer 
fascia from | costa at first outwardly oblique, with an 
obtusely-angled posterior projection beneath costa, and 
another, double, in middle, thence dentate to | dorsum, out- 
lined with dark fuscous, and containing some reddish streaks 
on veins; a reddish-ferruginous band of suffusion separated 
from preceding fascia by a whitish line, and containing a 
wavy fuscous line; some obscure fuscous spots on termen; 
cilia fuscous barred with whitish. Hindwings with termen 
rounded ; grey, with three obscure whitish lines beyond middle, 
parallel to termen; cilia grey, apices whitish. Underside of 
forewings paler than upperside, with four transverse fuscous 
lines, the first median, the second followed by a whitish line, 
the fourth by a series of whitish dotsj of hindwings like that 
of forewings, with a discal fuscous dot at J. 

Type in Qu?eensland Museum. It is possible that this 
may be identical with Epirrho'6 hertha, Swin. (Trans. Ent. 
Soc., 1902, p. 648). 
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Tasmania; Mount Wellington, in January; one specimen 
received from Mr. G. H. Hardy. 


DAsyxmis imelanchlaena, n. sp, 
black-cloaked. 

cf , $ , 24-28 mm. Head and thorax blackish, sometimes 
with a few whitish scales. Palpi 4; covered with long dense 
blackish hairs. Antennae blackish; ciliations in male im- 
perceptible. Abdomen blackish; some whitish scales on apices 
of segments. Legs blackish. Forewings triangular, costa 
slightly doubly sinuate, apex round-pointed, termen bowed, 
oblique; dark fuscous with obscure indications of darker 
transverse lines, and a few scattered whitish scales; an in- 
complete, very slender, outwardly curved, whitish, transverse 
line at !•; a better-marked whitish line from -J costa to f 
dorsum, slightly curved outwards and dentate ; a dark -fuscous 
median discal dot outlined with whitish, postmedian whitish, 
from I costa to f dorsum, sinuate, subdentate; an inter- 
rupted whitish subterminal line; cilia dark fuscous. Hind- 
wings with termen rounded; dark fuscous; sometimes a 
terminal series of whitish dots on veins, cilia dark fuscous. 

New South W'ales: Mount Kosciusko (5,000 ft.), in 
December; four specimens. Type in Coll. Goldfinch. 

Additional Localities. 

Sauris hirudinata, Gn. — ^N. Q'land; Herberton; Q’land: Nam- 
bour, Blackbutt, Mount Tambourine, National Park (2-3,000 
ft.), Toowoomba; N.S. Wales: Lismore, Gosford. 

S, lichenias, Meyr. — ^N. ^’land: Herberton; QTand: Toowoomba. 
Euchoeca rubropunctaria, Dbld. — QUand: Coolangatta; N.S. 
Wales: Ebor, Nowra. 

Poecilasthena th^as&ias, Meyr. — N. Q’land : Herberton ; Q’land : 
Gayndah, Coolangatta, National Park (2-3,000 ft.), Too- 
woomba, Bunya Mountains, Stanthorpe. 

P. pulchraria, Dbld. — N. Q/land : Herberton ; Q’land : Stradbroke 
Island, Bunya Mountains (3,500 ft.), Stanthorpe; N.S. Wales : 
Lismore, Ebor ; Viet. ; Beaconsfield ; Tas. : Tasman Peninsula ; 
W. Austr, : Bridgetown, Perth. 

P. balioloma, Turn. — ^N.S. Wales: Glen Innes; Viet.: Mount St, 
l^rnard (5,000 ft.). 

P. glaueosa, Luc. — Q’land: National Park (2-2,500 ft). 

Minoa euthecta, Turn. — Q’land: Gayndah , Toowoomba, Bunya 
Mountains (3,500 ft.), Killarney. 

Gymnoscelis deiocyina, Turn. — ^N. Terr. : Darwin. 

G. aeidna, Turn. — N. Q’land : Oooktown, Cairns. 

G. mespphaena. Turn. — N. Q’land; Herberton. 

G. callicnlora. Turn. — ^N. Q’land: Herberton. 

G. aenictopa, Turn. — ^N. Q’land: Herberton, ^ 

Chloroclystis catastreptes, Meyr. — Q’land: Nambour, National 
Toowoomba, Bunya Mountains (8,500 ft.); 
N.S. Wales: Katoomba, Nowra. 
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C. tesfculata, Gn. — Q’land : Toowoomba; N.S. Wales: Ebor, 
Mount Kosciusko ; Viet. : Castlemaine. 

C. insigillata, WIk. — Q’land : Toowoomba ; N.S. Wales : Ebor, 
Mount Kosciusko. 

C. approximata, Wlk. — N. Q’land: Cairns, Herberton; Q’land: 
Mount Tambourine, National Park (3,000 ft.); N.S. Wales: 
L ism ore. 

C. laticostata, Wlk. — Qiland : Gayndak, Mount Tambourine, 
Coolangatta, National Park (3,000 ft.), Toowoomba, Kijlarney, 
Koma, Charleville; N.S. AVales : Lismore, Ebor, Nowra, 
Adaminaby ; Viet. : Beaconsficld, Daytrap ; W. Austr. : 
Busselton, Perth. 

C. pyrrholopha. Turn. — N. Q’land: Atherton, Herberton. 

O. metallospora, Turn. — Q’land: Gayndah. 

C. cissocosma. Turn. — N. Q’land: Cairns, Herberton; Q’land: 

Nambour, National Park (3,000 ft.), Toowoomba. 

0. mniochroa, Turn, — N. Qiand: Cairns, Atherton. 

0. gonias, Turn. — N. Q’lancl: Herberton; Q’land: Stradbroke 
Island; N.S. Wales: Manning Biver. 

O, alpnista, Turn. — ^N. Q’land: Herberton. 

C. bryodos, Turn. — N. Q’land: Herberton; Q’land: Bosewood. 
O. elaeopa, Turn. — N. Q’land: Herberton. 

C. aihaumasta, Ttirn. — N. Q’land: Herberton. 

C. filata, Gn. — ^Vict. : Beaconsfield, Castlemaine; Tas. : Mount 
Wellington. 

C. leptomita, Turn. — Q’land: Brisbane, National Park (3,(X)0 ft.). 
Tophroolystia melanolopha, Swin. — N. Q’land: Cairns, Herberton; 
Q’land: Nambour, Brisbane. 

Mnesiloba eupitheciata, Wlk. — N. Q’land: Cairns, Herberton; 
Q’land: Nambour, Mount Tambourine, Southport, Too- 
woomba. 

Microdcs villosata, Gn. — ^N.S. Wales: Nowtu, Mount Kosciusko. 
M. squamulata, Gn. — ^N.S. Wales: Glen Innes; Viet.: Birchip; 
Tas. : Hobart. 

Chaetolopha oxyntis, Meyr. — ^N. Q’land: Cairns; Q’land: Mount 
Tambourine, National Park (2-3,000 ft.); N.S. Wales; Lis- 
more, Sydney. 

0. leucophragraa, Meyr. — Q’land: Nambour; N.S. Wales: Ebor; 
Viet. : Dunkeld. 

0. einporias. Turn.— N. Q’land: Herberton. 

C. niphosticha, Turn. — Q’lund : National Park (3-4,000 ft.). 
vScotocyma albinotata, Wlk. — N. Q’land: Herberton; Q’land: 

Nambour, 

Eccymatoge callizona, Low. — ^N. Q’land: Herberton; Q’land; 

Namboiir, Brisbane; N.S. Wales: Glen Innes. 

Horisme peplodcs, Turn. — Q’land: Caloundra, Toowoomba, Boma. 
H. seotodos. Turn. — N, Q’land: Herberton; Q’land: Caloundra; 

N.S. Wales: Port Macquarie, Nowra. 

Eucymatoge ghosba, Wlk. — N. Q’land : Herberton ; Q’land : 

Caloundra, Stradbroke Island, National Park (3,(X)0 ft.). 

E. aorista, Turn. — N. Q’land: Innisfail, Herberton; Q’land; 

Blackbutt, Mount Tambourine; N.S. Wales: Lismore, 
Sydney. 

Heterochasta conglobata, Wlk. — N. O’land: Cairns, Herberton; 
Q’land: Mount Tambourine, National Park (3,000 ft.); 
N.S. Wales: Dorrigo, Bulli. 
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Polyclysta hypogrammata, Gn.— N. Q’land: Atherton, H^rberton; 
Q’land: Stradbroke Island, National Park (3,000 ft.), Too- 
woomba, Bunya Mountains (3,500 ft.); N.S. Wales: Lismore. 
Cidaria scythropa, Meyr.— -Q’land : Nambour, Oaloundra, Too- 
woomba, Bunya Mountains ; N.S. Wales : Lismore. 

C. lasioplaca, Low.— N. Q’land: Herberton; Q’laiid : Nambour, 
Toowoomba; N.S. Wales: Lismore. 

O. microcyma, Meyr. — Tas. : Tasman Peninsula. 

0. uncinata, Gn.— S. Austr. : Adelaide. 

C. subochraria, Bbid.— Q’land : Killarney, National Park (3,000 
ft.); N.S. Wales: Ebor, Mount Canoblas, Moruya, Mount 
Kosciusko, Adaminaby ; Viet. : Moe, Bunkeld. 

Larentia emcrossa, Meyr. — ^Tas. : Cradle Mountain. 

L. dascia, Turn.— N.S. Wales : Sydney ; Tas. : Tasman Peninsula. 
Melitulias glandulata, Gn. — ^N.S. Wales: Mount Kosciusko (5,000 
ft.) ; Tas. : Mount Wellington. 

Euphyia phaedra, Meyr. — Q’land: Caloundra, Killarney; N.S. 
Wales: Murwillumbah. 

E. interruptata, Gn. — ^N.S. Wales: Mount Kosciusko (3-3,500 ft.). 
E. epieteta, Turn. — Tas. : Cradle Mountain. 

E. rnyncota, Meyr. — Viet. : Castlemaine. 

B. lucidulata, Wlk. — ^N.S. Wales: Ebor; Viet.: Moe; Tas.: 
Tasman Peninsula. 


E. conifasciata, Butl. — ^N.S. Wales : Ebor, Mossvale, Mount 
Kosciusko (5,000 ft.). 

E. percrassata, Wlk. — N.S. Wales: Mount Kosciusko (5,000 ft.). 
E. subrectaria, Gn. — Q’land: Mount Tambourine, Rosewood, 
Stanthorpe; N.S, Wales: Glen Innes, Ebor; Viet.: Moo. 
E. anthracinata, Gn. — ^Vict. : Melbourne; Tas.; Cradle Moun- 
tain, Mount Wellington. 

E. strumosata, Gn. — ^N.S. Wales ; Ebor, Sydney ; Tas. : Mount 
Wellington. 

E. vacuaria, Gn. — ^N.S. Wales ; Mount Kosciusko (3,500^.000 ft.) ; 

Viet. : Mount St. Bernard (5,000 ft.); Tas. : Cradle Mountain. 
E, symphona, Meyi*. — ^Vict. : Mount Erica. 

E. excentrata, Gn. — Q’land: Killarney; N.S. Wales: Lismore, 
Armidale, Ebor. 

E. aglaodes, Mejnr. — ^Vict. : Mount St. Bernard (5,000 ft.). 

B. inyjenriata, Wlk. — ^Vic. : Timberoo; S. Austr.: Adelaide; 
W.A.: Perth. 


E. heteroleuca, Meyr. — ^Vict. : Mount St. Bernard. 

E. languescens, Rosen. — ^N.S. Wales: Mount Kosciusko (5,000 ft.). 
E, polycarpa, Meyr. — ^Tas. : Cradle Mountain. 

E. chrysocyma, Meyr. — Tas. : Cradle Mountain. 

E. perornata, Wlk. — ^Tas. : Cradle Mountain. 

E, insulsata, Gn. — ^Vict. : Dunkeld. 

E. mecynata, Gn. — Q'land: Toowoomba; N.S. Wales: Glen Innes 
Ebor, Taree. Mount Kosciusko (3-3,500 ft.) ; Vic. : Dunkeld] 
E. polyxantha, Meyr. —N.S. Wales: Ebor; Viet.: Mount 
Macedon. 


E. -trygodes, Meyr. — ^N.S. Wales : Ebor. 

E. severata, Gn. — Q’land: Toowoomba; N.S. Wales: Nowra: 
W. Austr. : Perth. 


E. squamulata, Warr, — ^Vict. ; Castlemaine. 

B. opipara. Turn.— N.S. Wales: Mount Kosciusko (5,000 ft.). 

E. ptochopis, Turn. — ^N.S. Wales: Moruya. 

Diploo^a argocvma. Turn.— N.S. Wales: Mount Kosciusko 
(6,000 ft.) ; Viet. : Mount St. Bernard. 
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Xanthorlioe subidaria, Gn. — Q’land : CleriiKiiit. 

X. brujata, Gn. — N. Q’land : Atherton, Herberton ; Q’land : 
Gayndah, Stradbroke Island, Mount Tambourine, Coolangatta, 
National Park <3,000 ft.) j N.S. Wales : Lismore, Glen Innes, 
Ebor- Viet.; Moe. 

X. anaspila, Meyr. — Q’land: Brisbane, Toowoomba, Stanthorpe; 
N.S. Wales : Ebor, Mount Kosciusko (5,000 ft.). ; Tas. : Mount 
Wellington. 

X. heliacaria, Gn. — ^N.S. Wales; Mount Kosciusko. 

X. vicissata, Gn. — Viet. : Beaconsfield, Moe, Dunkeld. 

Dasyuris decisaria, Wlk. — Viet. : Castlemaine. 

D, euclidiata, Gn. — N.S. Wales: Glen Innes, Ebor, Adaminaby. 
D. hedylepta, Turn. — N.S. Wales: Mount Kosciusko (6-6,000 ft.). 

Earn. ACIDALIADAE. 

Eois FERRiLiNEA, Warr. 

E. cletima, Turn. 

Having now a good series of this species I find that the 
character on which I relied for the distinction of E, cletima^ 
the absence of an acute subcostal projection on postmedian 
line of forewing, is not trustworthy ; this line varies in form. 

Northern Territory : Darwin. North Queensland : Towns- 
ville. Queensland : Duaringa, Gayndah, Brisbane, Stan- 
thorpe. New South Wales: Sydney. 

Eois costabia, Wlk. (Acidalia), 

Acidaha alhicostata, Meyr. 

Queensland : Duaringa, Brisbane, Stradbroke Island, 
Coolangatta, Toowoomba, Stanthorpe, Chinchila, Charleville. 
New South Wales: Glen Innes, Sydney, Bathurst, Mount 

Kosciusko. Tasmania; Launceston, Deloraine. 

Eois ALBicosTATA, Walk. 

Acidalia isomorpha, Meyr. 

Eois costaria. Turn. 

While giving the wrong name to this species, I correctly 
pointed out the distinctions between it and the preceding. 
Not only are the posterior legs of the male quite different, 
but it is usually larger, more deeply pink, and the fillet is 
fuscous, not whitish or grey. 

Northern Territory; Darwin. Northern Queensland: 
Herberton. Queensland; Nambour, Brisbane, Stradbroke 
Island, Toowoomba, Stanthorpe. New South Wales: Tabu- 
lam, (Jlen Innes, Sydney. Victoria: Gisborne. Tasmania: 
Hobart. South Australia: Mount Lofty. Western Aus- 
tralia : W aroona . 
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EOIS MILTOPHEICA, n. Sp. 

fxikTo4tf)tKo<s, rippled with red. 

18-20 mm. Head grey; face dark fuscous. Palpi 
scarcely 1 ; grey with a few dark-fuscous scales. Antennae 
pale grey. Thorax grey, with a minute, reddish, posterior 
dot. Abdomen grey with a median reddish dot on the dorsum 
of each segment except the first. Legs whitish ; anterior pair 
grey. Porewings triangular, rather narrow, costa gently 
arched, apex round-pointed, termen bowed, oblique ; grey with 
purple reflections; six rather broad, undulating, reddish- 
orange, transverse lines ; first subbasal, incomplete, indicated 
only towards dorsum ; second from ^ costa to ^ dorsum ; third 
from mid-costa to beyond mid-dorsum; fourth from | costa 
to tornus ; fifth from f costa to termen above tornus ; sixth 
near termen meeting fifth ; cilia grey. Hindwings with teimen 
rounded; as forewings but with only five red lines. Under- 
side grey with three darker postmedian lines on each wing. 

Although the male is unknown, this species may be 
easily recognized by its red lines. 

Northern Territory : Darwin, in November and December ; 
four specimens received from Mr. F. P. Dodd. 

Eois scAtTEA, n. sp. 

scaunis^ club-footed. 

d j $ , 18 mm. Head pale grey; collar and face fuscous 
Palpi about 1 ; pale giey, upper-surface towards apex fuscous. 
Antennae grey; ciliations in male IJ. Thorax and abdomen 
pale grey. Legs pale grey; posterior pair ochreous-whitish ; 
posterior tibiae of male thickened, longer than femora, with 
a large expansile tuft of long hairs from base, with on t spurs, 
tarsi thickened, aborted, about J; of female normal but with 
terminal spurs only. Forewings triangular, rather narrow, 
costa straight to middle, thence arched, apex round-pointed, 
termen straight, oblique: pale grey; faintly darker, dentate, 
transverse lines, which are minutely dotted with dark fuscous 
and pale edged posteriorly, at middle, and ^ ; a fine, wavy, 
pale, subterminal line; an interrupted dark-fuscous terminal 
line or series of dots ; cilia pale grey. Hindwings with termen 
rounded ; as forewings. 

Near E. erefmopfrs but greyer, the male posterior tibiae 
are similar, but the tarsi much smaller and not dilated into 
paddle-shaped organs. 

Northern Queensland: Herberton, in November and 
January; three specimens (1 male and 2 females) received 
from Mr. F. P. Dodd. 
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Eois EPicYRTA, Turn. 

N«w South Wales; Mount Kosciusko (3,600 ft.). 

Eois eeachista, n. sp. 

€Aa;(tcrro 9 , very small, 

c? , $ , 12-13 mm. Head ochreous-whitish ; face dark 
fuscous. Palpi under 1 ; fuscous. Antennae ochreous- whitish ; 
in male with difts of long ciliations (3) ; in female slightly 
serrate Thorax and abdomen ochreous- whitisli. Legs ochreous- 
whitish; posterior pair in male very short, tibiae longer 
than femora, slightly thickened with scales on upper-surface, 
without spurs, tarsi in female with terminal spurs only. 
Eorewings rather broadly triangular, costa straight to §, 
thence arched, apex rounded, termen scarcely bowed, oblique ; 
ochreous-whitish with a few dark-fuscous scales; a dark- 
fuscous dot on J costa; first line obsolete; a blackish discal 
dot beyond middle; a second dark-fuscous dot on | costa, 
from which proceeds a very slender, nearly obsolete, out- 
wardly curved line, angled inwards above dorsum, ending on 
I dorsum; some minute terminal dark fuscous dots; cilia 
ochreous-whitish. Hindwings with termen strongly rounded; 
ochreous-whitish with a few dark-fuscous scales; lines obsolete ; 
a blackish discal spot before middle; cilia ochreous-whitish 
with a series of minute, subbasal, dark-fuscous dots. 

Nearest elaphrodes. The antennal structure of male 
furnishes a good character. 

Northern Territory: Darwin, in November; three speci- 
mens (1 male and 2 females) received from Mr, F. P. Dodd. 

Eois chloristis, Meyr. (Acidalia). 

This must be an Eoia, Meyrick states that 6 and 7 of 
hindwings are stalked. I have a female from Caloundra, 
Queensland, with terminal spurs only on posterior tibiae, 
to which I refer here, but unfortunately no male. The follow- 
ing species is closely allied, 

Eois prionosticha, n. sp. 

7rptorocrTt)(os, with saw-like line. 

d , $ > 19-22 mm. Head white; collar and face fuscous. 
Palpi under 1; fuscous or fuscous-whitish. Antennae grey; 
in male with tufts of moderately long cilia (1|). Thorax and 
abdomen white. Lege whitish; anterior pair fuscous in front; 
posterior pair in male short, tibiae much longer than femora 
(1^), smooth, dilated towards apex, without spurs, tarsi very 
short ('^); in female with terminal spurs only. Forewings- 
triangular, costa straight to near apex, apex round-pointed. 
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termen slightly bowed, slightly oblique; white without 
ochreous tinge; a few scattered blackish scales and a blackish 
discal dot beyond middle; lines grey; first from ^ dorsum, 
obsolete towards costa; second from mid-costa, irregularly 
dentate, curving inwards in a short incomplete circle round 
discal dot, ending on mid-dorsum; third from | costa, finely 
dentate, nearly straight, to | domum; fourth subterminal; 
fifth slender, submarginal; an interrupted terminal line; 
cilia whitish. Hind wings with termen strongly rounded ; as 
forewings but without first line; discal dot before middle, 
minute or absent. 

Very similar to E. Mori&tis, but Meyrick states that the 
posterior tarsi of male in this species are J; also to E. ^oly- 
gramma; but Lower states that in this the discal dot of 
forewings is just anterior to median line. 

Northern Territory: Darwin, in November; three speci- 
mens (1 male and 2 females) received from Mr. F. P. Dodd 
and Mr. G. F. Hill. 

EOIS AUGOPHYLLA, n. Sp. 

apyo^vXko^ white-winged. 

$ , 18-20 mm. Head with fillet grey, posteriorly edged 
by a transverse blaekish line; collar and face fuscous. Palpi 1 ; 
grey, anteriorly whitish. Antennae grey. Thorax and 
abdomen white. Legs whitish; anterior pair grey in front; 
posterior tibiae in female with terminal spurs only. Fore- 
wings triangular, costa gently arched, apex round-pointed, 
termen slightly bowed, oblique; shining white; without discal 
dot or irroration; costal edge grey; three slender, finely 
dentate, grey, transverse lines; first from J dorsum, obsolete 
towards costa ; second from § costa, nearly straight, to dorsum 
beyond middle; third nearly straight, subterminal; an inter- 
rupted grey terminal line; cilia white. Hindwings with 
termen rounded; as forewings. 

Beadily distinguished from the two preceding species by 
the colour of the head. 

Northern Queensland : Evelyn Scrub, near Herberton, in 
January; two specimens received from Mr. F, P. Dodd, of 
which one is in Coll. Lyell. 

EoiS BELOSTICTA, B. sp. 

SiyXocrrtKTo?, plainly spotted. 

9, 18 mm. Head ochreous-whitish ; face dark fuscous. 
Palpi slightly over 1 ; fuscous. Antennae ochreous-whitish. 
Thorax ochreous-whitish with a posterior dark-fuscous dot. 
Abdomen ochreous-whitish ; first segment with two dark- 
lusoous dots, each remaining segment with one median dorsal 
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dot. Legs ochreous-whitish ; anterior pair fuscous in fronts 
posterior tibiae in female with terminal spurs only. Fore wings 
triangular, costa gently arched, apex rounded, termen bowed, 
oblique; ochreous-whitish with slight pale-grey suffusion and 
dark-fuscous dots; a median basal dot; five dots representing 
an antemedian line angled outwards beneath costa; a median, 
subcostal discal dot; a series of dots in a line from f costa to 
mid-dorsum; another series representing an undulating sub- 
terminal line; some grey submarginal suffusion; a terminal 
series of dots extending into cilia; cilia ochreous-whitish. 
Hindwings with termen rounded; as forewings. Underside 
similar. 

Northern Queensland: Kuranda, in June; one specimen. 

Gen. Acidalia, Treit. 

I adopt this name for the genus to which I formerly 
attributed the name Le^tomeris^ Hb. The absence of long- 
stalking of veins 6 and 7 of the hindwings may generally be 
relied on as a distinguishing character from Eois^ though 
short-stalking is not uncommon. 

Acidalia despoliata, Wlk. 

<S , 18 mm. Antennae moderately ciliated (1). Posterior 
femora of male short, tibiae elongate (2|), swollen, smooth- 
scaled, without spurs, tarsi very short in comparison (1/lOth). 
No doubt the tibiae contain an internal groove and tuft of 
hairs which are not visible in my example. The relative sizes 
of femora, tibiae, and tarsi here attain their maximum dis- 
proportion. A, opUvata, which comes next, has tibiae 2, 
tarsi -J*. 

I took one male at Caloundra, Queensland, in October, 

Northern Queensland: Cairns; one female in Coll. Lyell. 
Queensland: Stradbroke Island. 

Acidalia hypochra, Meyr. 

Acidalia axiotis^ Meyr. 

I have received specimens from Western Australia, which 
differ in no way from those from Queensland. 

Northern Territory: Darwin. Northern Queensland: 
Thursday Island, Cooktown, Cairns, Herberton, Townsville, 
Eavenswood. Queensland: Duaringa, Gayndah, Nambour, 
Brisbane, Stradbroke Island, Southport, Coolangatta, Eose- 
wood. New South Wales: Sydney, Moruya. South Aus- 
tralia: Mount Lofty. Western Australia: Perth, Mundaring, 
York, Geraldton. Also from Norfolk Island. 
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Acidalia tentjipes, Turn. 

ISTorthem Territory: Melville Island. 

Acidalia synethes, n. sp. 

crvvTjOrj^ akin. 

d , 30 mm. Head pale grey; fillet white; face blackish. 
Palpi about 1; grey-whitish becoming dark fuscous towards 
apex. Antennae grey- whitish ; in male serrate, ciliations 2^. 
Thorax and abdomen pale grey. Legs pale grey; posterior 
pair in male whitish, tibiae dilated, tarsi Forewings tri- 
angular, costa gently arched, apex tolerably pointed, termen 
slightly bowed, slightly oblique; pale grey without irrora- 
tion; a dark-fuscous, subcostal, median, discal dot; lines very 
faintly marked ; antemedian line obsolete or nearly so ; a very 
slender, finely dentate, sinuous line from § costa to | dorsum, 
a similar line from | costa to f dorsum, forming 
minute dots on veins; a very faint, whitish, dentate, 
subterminal line ; a terminal series of fuscous intemeural 
dots; cilia pale grey. Hindwings with termen rounded; as 
forewings but some grey irroration towards base, discal dot 
at lines even less distinct. 

Very like A. Hof is, Meyr., from Mount Kosciusko, but 
greyer in colour, without any fuscous irroration, and posterior 
tarsi of male rather shorter relatively to tibiae. Type in 
Coll. Lyell. 

Western Australia: Waroona, in January; one specimen 
received from Mr, G. F, Berthoud. 

Acidalia perialxjega, n. sp. 

xeptaXoupyos, dyed with purple all round. 

9j 29 mm. Head grey; fillet white; face dark fuscous. 
Palpi IJ; whitish becoming fuscous towards apex. Antennae 
grey, towards base whitish. Thorax grey. Abdomen grey- 
whitish sparsely irrorated with fuscous. Legs grey; posterior 
pair and middle femora ochreous-whitish with slight fuscous 
irroration. Forewings triangular, costa gently arched, apex 
round-pointed, termen bowed, oblique; grey with a few scat- 
tered fuscous scales; some pale-purplish suffusion towards 
base; a minute, fuscous, median, discal dot beneath costa; 
a band of pale-purplish suffusion, its inner edge from f costa 
to f dorsum, slightly curved inwards above dorsifm, outer 
edge formed by a fine, crenulate, fuscous line at about 
thickened to form minute dots on veins; a terminal series 
erf dark-fuscous intemeural dote; cilia pale puiple with a 
few fuscous scales, apices grey-whitish. Hindwings with 
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termeu slightly angled on vein 4, as forewings but discal 
spot at ^ and larger. 

New South Wales: Port Macquarie, in March, one speci- 
men. Type in Coll. Lyell. 

Steurha ooptera, n. sp. 

<oo7rT€/t)09, oval -winged. 

9 , 23 mm. Head whitish; face grey. Palpi about 1 ; grey. 
Antennae whitish-grey. Tliorax and abdomen whitish-grey 
with slight grey irr oration. Legs ochreous-whitisli irrorated 
with grey; posterior tibiae with terminal spurs only. Pore- 
wings elongate-oval, costa gently arched, apex pointed, tennen 
bowed, strongly oblique; whitish-grey irrorated with dark 
grey; a small, ' circular, fuscous, discal spot at f; a fine, 
interrupted, dark-grey line from costa just before apex to 
§ doisum; a similar terminal line; cilia whitish with two lines 
of grey irroralion. Hindwings suboval, narrow, termen very 
strongly rounded; as forewings but discal spot median, and 
posterior line strongly curved. 

A curious-looking species, more suggestive of the genus 
Pf/Iarf/e than Sterrha. 

Queensland : Gayndah : one specimen received from Dr. 
Hamilton Kenny. 


Sterrha euclasta, n. ep. 

eu/cAao-ros, fragile. 

c? , 24-26 ram. Head brown; fillet broadly white; face 
fuscous-brown. Palpi about 1, curved upwards, thickened 
with rough scales, terminal joint short; whitish. Antennae 
white; in male with fine short pectinations (|), ending in tufts 
of long cilia (3). Thorax and abdomen ochreous-whitish. 
Legs fuscous ; posterior pair ochreous-whitish ; posterior tibiae 
of male with terminal spurs only, otherwise normal. Fore- 
wings rather narrowly triangular, costa gently arched, apex 
pointed, termen bowed, oblique; ochreous-whitish with slight 
grey suffusion and a very few fuscous scales; a minute fuscous 
discal dot beneath mid-costa; a suffused, straight, grey line 
from f costa to mid-dorsum ; a similar double subterminal line 
from apex ; a third line close to terminal margin ; a series 
of minute, interneural, fuscous, terminal dots; cilia ochreous- 
whitish. Hindwings with termen rounded ; ochreous-whitish ; 
a fuscous discal dot before middle; a straight grey line from 
apex to I dorsum; a faint parallel line posterior to this; 
terminal dots and cilia as forewings. 

New South Wales: Mount Kosciusko (3,500 to 5,000 ft.), 
in January; three specimens, of which one is in Coll. Gold- 
finch. ' 
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Pbototypa dryina. Turn. 

New Soutli Wales: Ebor Scrub (4,000 ft.). 

Chbysocraspeda cruoraria, Warr. (Chrysoleiie), 
CJirysocraspeda aurimargo^ Warr. 
Ghrysocrof^'peda immdata^ Warr. 

I formerly regarded these as distinct, Mr. F. P. Dodd 
first pointed out to me that they are forms of one very variable 
species. 

Northern Queensland: Cooktown, Cairns. Also from 
New Guinea. 

Gnamptoloma chlorozonaria, Walk. (Thalmsodes). 

This name supersedes mundissima, Wlk. 

Northern Queensland: Cairns. Queensland: Duaringa, 
Bundaberg, Eidsvold, Gayndah. Also from Ceylon, India, 
and Africa. 

Pbrixera plaviritbba, Warr. 

9, 36 mm. Head brown; face whitish-ochreous with a 
purple transverse -bar near upper edge. Palpi 3, terminal 
joint purple, lower edge whitish-ochreous. Antennae, 
upper-surface fuscous, lower-surfaoe ochreous- whitish. Thorax 
brown. Abdomen brown; towards apex pale grey; under- 
surface whitish-ochreous. Legs whitish-ochreous. Forewings 
triangular, costa slightly arched, ai>ex round-pointed, termen 
bowed, slightly oblique, slightly dentate; yellowish-brown 
finely strigulated with dark brown; three fuscous dote on 
veins representing a subbasal line; a median discal dot, white 
edged with dark brown; a bisinuate line of fuscous dots 
from I costa to f dorsum ; sometimes a dark-fuscous blotch on 
this line above middle; a terminal series of fuscous dots; 
cilia brown. Hindwings with termen rounded, dentate; as 
forewings ; discal dot at J (in one example crescentic) ; some- 
times a dark-fuscous tomal blotch. Underside pinkish-white, 
with a posterior line of fuscous dots. 

Northern Queensland : Cooktown, Cairns, Herberton. 

Perixeba lapidata, Warr. 

d , 9 > 32-40 mm. Head whitish with a few dark-fuscous 
scales on vertex; upper half of face brown. Palpi in male 
2J, terminal joint in female 2|, terminal joint 1; fuscous 
or purple-fuscous, beneath whitish. Antennae whitish; in 
male with slight fuscous irroration, pectinations 8, apical ^ 
simple. Thorax whitish with a few fuscous scales. Abdomen 
ochreous-whitish with a few fuscous or purple scales towards 
base of dorsum. Legs ochreous-whitish; dorsum of first two 
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pairs and tuft an male posterior femora purple tinged. Fore- 
wings triangular, costa moderately arched, apex pointed, 
termen slightly bowed, oblique; whitish beset with numerous 
fine grey strigulae ; subbasal line represented by three fuscous 
dots; a small, grey, pale-centred, discal spot berore middle; 
a bisinuate, subterminal line of fuscous dots ; a terminal series 
of blackish interneural dots; cilia whitish. Hindwings with 
termen gently rounded, slightly dentate; as forewings, but 
without subbasal dots ; discal spot at larger, ochreous, out- 
lined with fuscous. Underside whitish with fuscous discal 
marks and subterminal series of dots. 

Northern Queensland; Cairns, Herberton. Also from 
New Guinea. 


Anisodes pulverulent a, Swin. 

Maculifera, Swin., and cyclophora^ Turn., are the female 
of this species. 

Northern Queensland : Cairns, Herberton, Townsville 
Also from Malay Peninsula and India. 

PisoRACA SIMPLEX, Warr. 

The species I have described, as decretana^ Wlk., had 
better stand for the present under Warren’s name, as it is 
doubtful whether it is really Walker’s species. 

Adbitional Localities. 

Mnosterodes trypheropa, Meyr. — Also from New Guinea. 
Xenocentris rhopalopus, Turn. — ^N. Q’land : Herberton. 

X. pilosata, Warr. — N. Terr.: Darwin, Melville Island; Q’land: 
Rosewood. 

X. epipasta, Turn. — ^N.S. Wales: Lismore. 

Eois coercita, Luc. — QTand : Nambour. 

E. liparota, Turn. — Q’land: Rosewood. 

E. eretmopus, Turn. — Q’land: Gayndah, Coolangatta. 

E. plumbiscriptaria, Christ. — Q’land: Eidsvold. 

E, halmaea, Meyr. — ^N. Q’land: Claudie River ; Q’land: National 
Park (3,000 ft.); N.S. Wales: Ebor. 

E. fucosa, Warr. — ^N. Terr. : Darwin. 

E. philooosma, Meyr. — Q’land : Gayndah, Caloundra, Mount 
Tambourine, Coolangatta; N.S. Wales: Glen Innes. 

Acidalia lydia, Butl. — Q’land: Caloundra, Jandowae, Charleville; 

Viet. ; Brentwood, Birchip ; S. Austr. : Wynbring. 

A. perlata, Wlk. — Q*land : National Park (2-3,000 ft ), Killamey ; 

N.S. Wales: Ebor, Bega, Mount Kosciusko (5,000 ft.). 

A. liotis, Meyr. — ^Vict. : Mount St. Bernard (5,000 ft.). ^ 

A. desita, Wlk. — ^N. Terr.: McDonald Ranges; N. Q’land: Her- * 
berton ; Q’land : Blackbutt, Rosewood, 

A. rubraria, Dbld. — Q’land: Eidsvold, Gayndah, Rosewood, Cool- 
angatta, Roma, Charleville, Ounnamulla; N.S. Wales: Bega; 
Viet. : Gisborne, Birchip ; W. Austr, : Perth, Bridgetown. 
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A. sublinearia, Wlk. — ^N. T'err. : Darwin; Q’land: Coolangatta; 

N.S. Wales: Sydney. , 

A. prosoeca, Tnrn.—N. Terr.: Dar\sin; Q’land: Eidsvold. 

A. recessata, Wlk.—N. Q’land: Heiberton; Q’land: Eidsrold, 
Gavndab, Rosewaod. 

A. nictata, Gn.— N. Q’land: Cairns, Ingbam. 

A. oppilata, Wlk.— Q’land: Eidsiold, Gayndali, Stantborpe, Boma, 
Charlerille ; N.S. Wales: Tabulam. 

A. thysanopns. Turn.— N. Terr. : Darwin; N. Q’land: Herberton; 
<5’land : Killarney. 

A. optivata, Wlk.—N. Q’land: Caims, Atherton, Herberton; 
Q’land : Eidsvold, Gayndah, Coolangatta, Warwick, Killarney, 
Roma; N.S. Wales: ‘Tabnlam, Armidale, Ebor, Bega; Viet.: 
Birchip; W. Anstr. : Harvey, Bnssclton, Perth. 

A. caesaria, Wlk.—N. Terr.: Dai^win; Q’land: Stradbroke Island. 
Dasybela achroa, Low. — Vic. : Sale. 

Somatina macnlata, Warr. — Q’land: Eidsvold. 

Problepsis clemens, Lnc. — Q’land: Toowoomba. 

P. sancta, Meyr. — Q’land: Blackbutt, Toowoomba. 

P. cana, Hmps. — N.W. Austr. : Derby. 

Ptychophyle cyphosticha, Turn. — ^N. Terr. : Darwin. 

Gnamptoloma aventiaria, Gn. — N. Q’land: Atherton, Herberton; 
Q’land: Emerald, Eidsvold, Gayndah, Calonndra, Rosewood; 
N.S. Wales: Lismore. 

Organopoda olivescens Warr. — N. Q’land : Herberton ; Q’land : 

National Park (3,000 ft.), 

Brachycola obrinaria, Gn. — ^N. Terr.: Darwin. 

B. porphyropis, Meyr. — ^N. Q’land : Herberton ; Q’land : Blackbutt, 

National Park (3,000 ft.); N.S. Wales: Lismore. 

Anisodes leptopasta, Turn. — N. Q’land: Cooktown. 

Pisoraca nephelospila, Mevr. — ^N. Q’land: Cooktown. 

P. punctata, Warr. — ^N. Q’land: Herberton. 

P. cryptorhodata, Wlk. — Q’land: Gayndab; N.S. Wales: Sydney. 

Fam. GEOMETRIDAE. 

Gen. Idiochboa, n. gen. 
l^Loxpoos, with peculiar colouring. 

Frona flat. Tongue absent. Palpi minute (less than ; 
porrect, shortly rough-haired. Antennae bipectinate in both 
sezes, extreme apex simple. Thorax and abdomen without 
crests; thorax not or very slightly hairy beneath. Posterior 
tibiae with two pairs of fully develop^ spurs; not dilated 
in male. Forewings with 7, 8, 9, 10 stalked from before 
angle of cell, 11 from cell, connected by a bar or anastomosing 
with 12. Hindwings with strong basal costal expansion, 
frenulum and retinaculum absent; 2 from middle of cell, 3 
from well before angle widely remote from 4, 6 and 7 connate 
or short-stalked, 8 touching cell at a point near base, thence 
very gradually diverging. 

Near Genochlora, Warr., hut has two pairs of spurs on 
posterior tibiae. Type /. demissa. 



Idiochroa demissa, n. sp. 

demissus, modest. 

d , 21-22 mm. Head green; face and palpi pale fuscous. 
Antennae whitish; pectinations in male 10, apical | simple. 
Thorax green. Abdomen whitish with a broad, dull-reddish, 
median, dorsal streak; beneath pale fuscous. Legs whitish- 
ochreous; anterior pair pale fuscous. Forewings triangular, 
costa gently arched, apex acute, termen slightly bowed, 
oblique; 11 connected with 12 by a long bar; rather dark 
green ; costal edge pale ochreous as far as middle ; a fuscous 
dot 'on end of cell at about f ; cilia green. Hindwings with 
termen rounded; dull reddish; dorsum narrowly green; a 
darker reddish dot on end of cell; cilia whitish, slightly 
reddish tinged. Underside more or less suffused with dull 
reddish. 

$ , 22 mm. Antennal pectinations 8. Face green. 
Hindwings pale green. Underside green. Differs from male 
in total absence of reddish colouring. 

Queensland: Rosewood, in September; Toowoomba, in 
December (W. B. Barnard); six specimens. 

Idiochroa celidota, n. sp. 

KiyXtSwros, blotched. 

d , 22 mm. ; $ , 29 mm. Head white, posterior edge 
green; face dark reddish. Palpi very short (about J); red- 
dish. Antennae ochreous-whitish ; pectinations in male 12, 
in female 6, extreme apex simple. Thorax green. Abdomen 
whitish tinged with reddish; dorsum of first two segments 
green; sometimes a suffused, fuscous, median, dorsal streak 
containing several white dots ; under-surface ochreous-whitish. 
Legs whitish-ochreous ; anterior pair reddish. Forewings tri- 
angular, costa gently arched, apex round-pointed, termen 
nearly straight, slightly oblique; 11 anastomosing with 12; 
green (inclining to bluish-green); costal edge pale ochreous; 
a large tornal blotch outlined with purple fuscous, whitish 
containing a pale-reddish streak along anterior border, and 
a broader pale-reddish central partition, in which are some 
purple-fuscous scales; cilia grey. Hindwings with termen 
rather irregularly rounded, tornus rather prominent; colour 
and cilia as forewings, but without markings. Underside 
whitish-green; forewings ochreous tinged with a pale-grey 
tornal blotch. 

Queensland: Gayndah, female type received from Dr 
Hamilton Kenny; Rosewood, a wasted male, in April. 
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Cymatoplex halcyone, Meyr. (Eucrostes), 

This name supersedes crenulata, Luc. 

Northern Territory: Darwin. Northern Queensland: 
Thursday Island, Cairns, Townsville. Queensland : Caloundra, 
Brisbane, Stradbroke Island, Southport. Also from New 
Guinea. 


Gen. Mixocera, Warr. 

This name supersedes Gynandria^ Turn. Experience has 
shown me that pectination of the female antennae cannot be 
relied on as a generic character. The genus comes near 
Gymatoflem^ but 11 arises from end of cell, connate mth 
7, 8, 9, 10, or is short-stalked with them. In the latter 
genus 11 is from well before end of cell. Type J/. 'parvulatay 
Wlk., from India. There are also five African species. 

Gen. Euceostes, Hb. 

Tongue weakly developed. Palpi slender, moderately long, 
porrect; terminal joint in male very short, m female longer. 
Femora smooth. Posterior tibiae without middle spurs. Fore- 
wings with 3 and 4 connate, 5 from above middle, 6 from 
upper angle, 11 from cell, anastomosing with or running into 
12. Hindwings with cell short (|), with 3 and 4 connate, 
6 and 7 connate, 12 anastomosing with cell at a point near 
base, thence rapidly diverging. Frenulum and retinaculum 
absent and hindwings with costal expansion at base in both 
sexes. 

Near CymatofUx, Turn., and Mixocera^ Warr. Differs 
from the first by the shorter cell of hindwing and rather 
longer female palpi; from the second by the origin of 11 of 
forewings well before end of cell. Type E, indigenata, De 
Villers, from the Mediterranean area. 

Eucrostes iocentra Meyr. 

lodis barnardae, Luc. 

Mr. Prout m akes Eucrostes vto/nvXci^ ^Warr., a synonym; 
but I think Warren's type is so wasted as to be unrecog- 
nizable. 

Queensland: Duaringa, Brisbane, Charleville. 

Gen. luLOPS, Prout. 

, . has been made for argocrana^ Meyr., a species 

which I have not seen. ^ 

Euloxia gratiosata, Gn. 

shah not follovf Prout in placing this in a genus by 
Itself under the name Mixochroa^ Warr. The species occurs 
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rather commonly on Mount Kosciusko at 5,000 ft., with this 
oblique white line on forewing feebly developed or absent. 

Euloxia aegocnemis, Meyr. (lodis), 

Mr, Prout, who has doubtless examined the type, places 
it in this genus. 

Chloeocoma symbleta, n. sp. 

(TVfjLpXriro^ comparable. 

d , 36 mm. Head and face green; fillet broadly white. 
Palpi whitish, on upper-surface crimson. Antennae white, 
apical half and pectinations pale crimson; pectinations in 
male 5, apical ^ simple. Thorax bluish -green. Abdomen 
bluish-green ; tuft, sides posteriorly, and under-surface 
whitish. Legs pale crimson ; posterior pair whitish ; posterior 
tibiae in male dilated with internal groove and tuft. Pore- 
wings broadly triangular, costa gently arched, apex sub- 
rectangular, termen very slightly bowed, moderately oblique; 
3 and 4 approximated at origin, 6 connate, 11 anastomosing 
with 12 ; bluish -green ; costal edge white except near base 
and in apical where it is crimson; a darker green discal 
dot on end of cell; a very fine dentate whitish postmedian 
line obscurely indicated; cilia pale crimson. Hindwings with 
termen rounded; 3 and 4 stalked; as forewings but without 
costal streak and discal dot. Underside pale green. 

Not unlike G. rtsemanfa, Meyr., feut this is a smaller 
species with green cilia. 

New South Wales: Adaminaby (3,500 ft.), in October; 
one specimen. 


Chloeocoma ehodothrix, n. sp. 
poMpii rosy-haired. 

d , 26 mm. Head and face brown; fillet broadly white. 
Palpi pale brown. Antennae white; pectinations fuscous 
[broken off except first two joints]. Thorax brown; posterior 
end and apices of patagia green. Abdomen green; tuft 
whitish; under-surface whitish-ochreous. Legs whitish; 
anterior and middle pairs crimson anteriorly; both spurs on 
middle tibiae and external spurs on posterior tibiae crimson ; 
posterior pair in male not dilated and without internal groove 
and tuft. Forewings triangular, costa straight except near 
base and apex, apex pointed, termen very slightly bowed, 
oblique; 3 and 4 connate, 6 short-stalked with 7, 8, 9, 10, 
11 anastomosing with 12; deep green; a broad brown costal 
streak from base to apex, leaving costal edge white from 
J to I, and thence crimson; veins mostly faintly marked 
with pale crimson; termen narrowly crimson; cilia deep 
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crimson. Hindwings with termen strongly rounded; 3 and 4 
short-stalked; as forewings but without costal markings; a 
crimson antemedian discal dot on end of cell. Underside 
similar. 

Tasmania: Cradle Mountain, in January (3,000-3,500 
ft.) ; one specimen, received from Dr. R. J. Tillyard. 

Chloeocoma melockossa, Meyr. 

I now regard G, 'peri'phracta^ Turn., as a well-marked 
local race of C- melocrosi^a. I have found it only on Strad- 
broke Island, but examples intermediate between it and the 
typical form occur at Coolangatta, in both instances attached 
to Bank^ia ser rati folia. 

Chloeocoma neptijnxjs, Butl. 

Ghlo'irez cissina. Turn. 

In describing this as a Ohloe7'€s I overlooked the very 
slender male frenulum, and minute retinaculum near to base 
of wing. 

Queensland: Rockhampton, Gayndah, Rosewood, Too- 
woomba, Killarney. 

Chloeocoma tachypora, Turn. 

Near the preceding but distingiiishable by the white 
costal streak of forewings, and the face being not green but 
greenish-ochreous. # 

Queensland: Stradbroke Island, Southport. 

Gen. Pamphlebia, Warr. 

Differs from Ghlorocoma^ Turn., in the forewings having 
vein 11 stalked from 10, and in the terminal joint of palpi 
being elongate in female. Type F. nihi'olimhraria. 

Pamphlebia btjbroumbaeia, Gn. (Amaurinia). 

TJialassodes diserta, Wlk. 

Thalassodes simphciaria^ Wlk. 

Xemoria riifofmctaria, Snel. 

Chlorocoma perigrapta^ Turn. 

Northern Queensland : Ingham. Also from New Guinea, 
Borneo, Ceylon, and India. I am indebted to Mr. L. B. 
Prout for the identification. 

Gen. Gelasma, Warr. 

Prasimcyin-a^ Warr, 

Type G, thetydaria, Gn., from India. I am unable to 
separate these two genera. Those species to which Gelasma is 
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restricted by Prout form a natural group, which embraces 
centropliylla, Meyr., cala'ina^ Turn., epimitra described below, 
and orthodesrna, Low. In both cala'im and orthode&ma the 
terminal joint of palpi in female is fully and the only 
structural distinction appears to be the angling of the termen 
of the hindwing on vein 4, which is insufficient. The genus, 
as I conceive it, is large iDut not unmanageable, comprising 
some 120 species. 

Gelasma iseees, n. sp. 

l<r7}pYi% equally fitted. 

d, 30 mm. Head and face green; fillet broadly white. 
Palpi short (about 1); whitish. Antennae white; pectina- 
tions in male 10, whitish-ochreous. Thorax green. Abdomen 
green; apex and underside whitish. Legs' pale ochreous; 
coxae whitish. Forewings triangular, costa straight to |, 
thence gently arched, apex siibrectangular, termen nearly 
straight, slightly oblique ; green with numerous, fine, 
whitish, minute, transverse strigulae; a white costal streak 
from near base to near apex; cilia green. Hindwings with 
termen bowed, tornus prominent; as forewings but without 
costal streak. Underside whitish-green. 

Very like P. alhicostafa, which differs in the longer palpi 
(1^) and whitish cilia. 

Northern Territory Darwin, one specimen received from 
Mr. G. P. Hill. 

Gelasma lychnopasta, Turn. (Frasinocyma), 

New South Wales: Ebor Scrub (4,000 ft.). 

Gelasma epimitra, n. sp. 

im/uiLTpoS) girdled. 

d, 24 mm.; 9?* 28 mm. Head bluish-green; fillet 
white; face green. Palpi in male 1|, terminal joint J; in 
female 3^, terminal joint green; under-surface white. 
Antennae white, towards apex ochreous tinged. Thorax 
bluish- green. Abdomen bluish - green ; tuft and under- 
surface white. Legs whitish ; anterior pair green on dorsum. 
Forewings triangular, costa moderately arched, apex round- 
pointed, termen bowed, oblique; 11 free; bluish-green densely 
irrorated, except on two transverse fasciae, with lustrous 
whitish scales; first fascia moderate, at J, indistinct towards 
costa; second fascia at narrow on co^a, soon broadening 
and outwardly curved, then nearly straight and again nar- 
rower to dorsum, its anterior edge rather suffused, posterior 
edge sharply defined, crenulate; costal edge grey from J to 
apex; a blackish median discal dot; a green terminal line; 
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cilia pale green. Hindwings with termen angled on vein 4, 
wavy; as forewings but without first fascia ^ discal dot at 
Underside pale green. 

Northern Queensland : Evelyn Scrub, near Herberton, in 
January; female type received from Mr. E. P. Dodd. New 
South Wales: Mount Uregson, in March; one male in Coll. 
Goldfinch. 

Gelasma orthodesma, Low. 

Northern Queensland: Cairns. Also from New Guinea. 

Gelasma centrophylla, Meyr. 

Northern Queensland : Herberton. Queensland : Bris- 
bane, Stradbroke Island, Toowoomba. New South Wales: 
Sydney. Victoria: Melbourne, Beaconsfield, Gisborne. Tas- 
mania: George Bay, Kelso, Georgetown. 

Gen. Chrysochloroma, Warr. 

This, though nearly allied to Gelasma^ may be separated 
by the strong male frenulum, and the presence of a weak 
frenulum in female. It contains only the one Australian 
species and four from New Guinea. 

Gen, Eucela, n. gen. 

eifKTfko^, calm, tranquil. 

Prons flat. Tongue very weakly developed, Palpi short 
(slightly over 1), porrect; second joint with long rough hairs 
beneath; terminal joint in female about slender, pointed. 
Antennae in female simple. Thorax and abdomen without 
crests; thorax elighty hairy beneath. Posterior tibiae with- 
out middle spurs. Eorewings with 2 from |, 3 from before 
angle remote from 4, 5 from above middle, 6 from angle, 
7, 8, 9, 10 stalked, 10 arising before 7, 11 anastomosing with 
12. Btindwings with strong, basal, costal expansion, frenulum 
and retinaculum absent in female; cell about J, lower dis- 
cocellular oblique, costal edge of cell not much shorter than 
■dorsal ; 2 from 3 and 4 remote at origin, 6 and 7 connate 
or just stalked, 8 approximated to cell near base, thence 
gradually diverging. 

Unfortunately the male, which will probably show addi- 
tional characters, is unknown, and the true position of 
the genus remains uncertain. 

Extcela amalopa, n. sp. 

afwXtoTTo^ soft-looking. 

$ , 36 mm. Head and face green. Palpi and antennae 
whitish. Thorax green. Abdomen whitish with green dorsal 
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and sublateral streaks. Legs whitish; coxae and anterior 
femora green. Forewings triangular, costa nearly straight 
but arched towards base and apex, apex pointed, termen 
nearly straight, moderately oblique ; rather pale green ; costal 
edge white; an outwardly curved white line from J costa 
to I dorsum; a white line, broad except towards costa, 
nearly straight, from | costa to mid-dorsum; cilia 'whitish. 
Hindwings with termen rounded; pale green; cilia whitish. 
Underside pale green with postmedian white line, preceded 
by a darker shade of green, on both wings. 

New South Wales: Mount Kosciusko (5,000 ft.), in 
January; one specimen. 

Metallochlora neomela, Meyr. (lochs). 

Fisina, Warr., and aJholnieata, Pagent., aie synonyms. 

Northern Territory: Darwin. North-western Australia: 
Broome. Also from New Guinea, New Britain, and 
Tenimber Island. 


^ Gen. Eucyclodes, Warr. 

I am unable to agree with Mr. Prout in separating all 
the species except hn^presimna to form his ’ new genus 
Anisozyga, for h uprestaria is closely allied to them, the slight 
structural differences being merely specific. Mono-specific 
genera should only be made for species isolated by consider- 
able structural peculiarity ; on the other hand, comparatively 
slight structural characters, if definite and constant, may be 
useful in separating two nearly related groups of species. 

Eucyclodes dentata, Warr. 

I now regard this as merely a female aberration of E. 
pieroides, Wlk. 

Agathia ochrotypa, n. sp. 

m)(pQTVTros^ pale-marked. 

2, 40-42 mm. Head and thorax bright green. Palpi 
2, terminal joint whitish, tenninad joint fuscous. 

Antennae whitish -brown with some fuscous irroration. 
Abdomen bright green, beneath whitish. Legs whitish- 
brown ; anterior pair partly suffused with fuscous. Forewings 
triangular, costa strongly arched, apex rectangular, termen 
bowed, wavy, oblique; bright green with sparse, pale-grey, 
transverse strigulae; markings pale grey mixed with pale 
ochreoue-brown ; costal edge pale grey with darker strigulae ; 
an ill-defined, small, subbasal fascia; a fascia from J dorsum, 
not quite reaching J costa, bent outwards in middle, some- 
what constricted above and below middle; a second fascia 
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commencing in a blotch beneath § costa, constricted beneath 
this, and again above | dorsum; cilia grey. Hindwings with 
termen wavy, produced to an acute angle on vein 4; as fore- 
wings but with basal and antemedian fasciae; postmedian 
fascia expanded towards dorsum; a fuscous-brown marginal 
dot above terminal projection, and a larger marginal spot 
bisected by a whitish line beneath projection; cilia whitish, 
on projection fuscous, towards tornus with a fuscous basal 
line. Underside green-whitish with indications of postmedian 
fasciae. 

Northern Queensland: Evelyn Scrub, near Herherton, 
in December and February; two specimens received from Mr. 
F. P. Dodd 

Helicopage cinerea, Warr. 

Ilelicopage cinerea ^ Prout. 

$ , 40 mm. Head bright green ; lower half of face and 
fillet grey. Palpi 2J, terminal joint |; grey, basal half of 
under-surface whitish. Antennae grey. Thorax bright green 
with median and postmedian central grey spots. Abdomen 
pale grey with a dorsal series of large green spots; beneath 
whitish. Legs whitish ; anterior pair fuscous anteriorly. Fore- 
wings triangular, costa moderately arched, apex acute, termen 
strongly bowed, oblique; bright green with broadly suffused 
grey markings and strigulae; costal edge pale grey with 
darker strigulae; a rather large basal patch containing a 
fuscous subcostal spot and several green spots, towards dorsum 
this is darker, with a very oblique inwardly directed edge; 
succeeding this is a narrow irregular fascia connected with 
a transverse median bar, which runs into postmedian 
fascia; a very broad fascia with darker strigulae, its edges 
very irregular, extending on costa from f to apex, on dorsum 
from f to tornus and adjacent part of termen, this forms an 
acute apical process, and contains a transverse sinuous line 
of fuscous dots at f ; a grey terminal line, cilia grey. Hind- 
wings with termen angled on vein 6, and more acutely so 
on vein 4; as forewings but with a small basal fascia only; 
postmedian fascia expanded into a large tomal blotch ex- 
tending from mid-dorsum to acute angle on termen, contain- 
ing a transverse series of fuscous dots and a dark wavy line 
from apex to tornus. Underside whitish; costa of forewings 
with large fuscous strigulae and a subapical blotch, from 
which arises a narrow transverse fascia; hindwings with a 
fuscous subterminal fascia thickest in middle. 

Unfortunately the male is unknown. In Eelicofage the 
male antennae are pectinate, and the male frenulum abnorm- 
ally specialized. 
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Noitliein Queensland : iCuranda, near Cairns, in January ; 
one specimen received from Mr. F. P. Dodd. Also from Nev/ 
Guinea. 

Gen. Cyneoterpna, Prout, 

Autane'psla, Turn., 'praeocc. 

Type 0, wd^om, Feld. 

Gen. Hemichloreis, Turn. 

Hemichloreis the at a, Turn. 

New Soutii Wales: Tare©. 

Gen. Crypsiphona, Meyr. 

In my revision I made (7. melanosema the type of the 
genus. This was unfortunate, as Mr. Prout has pointed out, 
nor do I think it can be maintained. Although Mr. Meyrick 
did not specify the type, the name he has given to the genus 
{Kpoxf/icfioivoSi with hidden colour) clearly indicates that he 
intended occultana as the type. 

Crypsiphona eremnopis, n. sp. 

ip€jjLv<j)7nSi dark. 

<S , 9 , 32 mm. Head brown-whitish irrorated with dark 
fuscous. Palpi fuscous, some brown-whitish scales on upper 
edge, base whitish beneath. Antennae fuscous; pectinations 
in male 5. Thorax fuscous mixed with brown-whitish. 
Abdomen grey. Legs, anterior pair dark fuscous [middle and 
posterior pairs broken off]. Forewings triangular, costa gently 
arched near base, thence nearly straight, apex obtusely 
pointed, termen bowed, oblique, crenulate; 11 anastomosing 
with 12 (1 male); brown-whitish suffused, and towards costa 
strigulated, with fuscous; markings fuscous; an indistinct, 
transverse, somewliat dentate line at J; a transverse, linear, 
dark-fuscous, discal mark beneath mid-costa, surrounded by 
some brownish suffusion ; a narrow fascia, ill-defined 
anteriorly, posteriorly sharply defined by whitish, at first bent 
outwards and very sharply dentate, abruptly bent inwards 
below middle, and ending as a fine line to f dorsum; an 
indistinct, whitish, dentate, subterminal line, anteriorly 
edged by sharp fuscous teeth; some brownish suffusion 
between this and termen; a dark-fuscous terminal line; cilia 
fuscous, narrowly barred with whit© between veins. Hind- 
wings with termen rounded, crenulate; rather dark grey; 
an obscure, darker, dentate, postmedian line; a dark-fuscous 
terminal* line; cilia as forewings. Underside whitish suffused 
with fuscous, with obscure dark postmedian line on both 
wings. 
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In til© absence of the hindlegs I cannot be sure that this is 
a Crypsiphona, but the total absence of abdominal crests 
makes it probable. 

Western Australia* Cunderdin, in October, one male 
received from Mr. B. Illidge; Mount Barker, one female 
(L. J. Newman). 

Gen. PiNGASA, Moore. 

Differs from Terpinn in having crests of scales on upper- 
surface of hindwings. The distinction seems natural and 
tenable. So far I agree with Prout, but cannot follow him 
in separating from it a new genus Hypodoxa; the former 
with cell of hindwings short, scale-tuft at its end; the latter 
with cell normal, scale-tuft before its end. I have carefully 
noted (without actual measurement) the comparative length 
of the cell of the hindwing in seven Australian species. The 
dorsal edge of the cell is longer than the costal, and I have 
made my comparisons from the length of the costal edge. 
In chlora it is about f; in cinerea between f and J, in 
emiliaria^ mnscosana^ myno^Ucta, and erebata about J; in 
deteriorata about f. These differences and slight variations 
in the position of the scale-tufts appear to me to be of specific 
value only. 

Type P. ruginaria^ Gn., from India and Africa 
PiNGASA MXJSCOSARIA, Gn. 

This species varies much according to locality. It *would 
be easy to distinguish local races or subspecies, probably a 
longer series will show these to be connected by intermediate 
forms. 

PiNGASA ACXJTANGtJLA, Warr. 

$ , 42-46 mm. Head brownish, on sides whitish. Palpi 
rather long, ascending; terminal joint as long as second joint, 
porrectj whitish. Antennae fuscous, towards base fuscous- 
whitish. Thorax whitish with a central biownish suffusion. 
Abdomen whitish suffused with fuscous and brownish; a 
double median reddish-brown line, enclosing crests, which 
are brownish , underside whitish. Legs, anterior pair 
fuscous, coxae whitish [middle and posterior pairs 
broken off]. Forewings triangular, costa gently arched, apex 
round-pointed, termen bowed, crenulate; whitish with fine 
pale-brown or grey irroration ; lines fine, blackish, becoming 
reddish on dentations; first from | costa, acutely angled 
inwards beneath coeta, then prolonged outwards nearly to 
middle of disc, where it forms a narrow quadrangular process, 
in which is included a brownish linear discal marl?^ return- 
ing it forms an acute angle on disc beneath subcostal angle, 
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beneath this a double prominence on vein 1 and ends on dorsum, 
n-ear base; second line from | costa towards termen, acutely 
dentate six times, then bent inwards to dorsum near middle, 
with a seventh dentation above dorsum ; terminal area darkly 
suffused with brown and fuscous beyond second line, and a 
short reddish line connecting sixth dentation with tomus^ 
an obscure whitish dentate subterminal line; a suffused paler 
spot on termen below middle; a dark terminal line; cilia 
whitish obscurely barred with brownish. Hindwings similar 
but without first line, discal mark small or absent. Under- 
side white; both wings with a blaekish terminal band, and 
white apical and median terminal spots ; forewings with linear 
discal mark. 

Easily recognized by the peculiarly angulated first line 
of fore wings. 

Northern Queensland: Coen River (W. D. Dodd), one 
specimen in South Australian Museum ; Kuranda (from F. P, 
Dodd in Coll. Lyell). Also from New Guinea. 

PiNGASA ATRISCRIPTA, Warr. 

Hyjtochroma munita, Luc. 

I do not know this species and have merely transcribed 
Prout^s identification. 

Northern Queensland : Cairns. Also from New Guinea. 

Gen. Aeolochroma, Prout. 

Type A. turneri, Luc. 

Mr. Prout refers here all the remaining Australian 
species of the • group except yaroptila (doubtfully) and 
percomptaria. These two he retains in Terpna^ which he dis- 
tinguishes by the frons being strongly protuberant But in 
per com pt ana this is not the case, and being therefore doubtful 
of the validity of his distinction, I propose to retain all these 
species in T&rpna except the type, defining the genus 
A eolochroma by the simple male antennae. It differs from 
Actenochroma^ Warr., in having strong abdominal crests. 

Gen. Terpna, H.-Sch. 

T, Batura taria, Wlk., cannot be included in the Aus- 
tralian list at present. It may occur in Queensland, but Swin- 
hoe's reference to Western Australia is almost certainly 
erroneous. 

Terpna unit aria, Wlk (Tephrom). 

Hypochroma acanthina^ Meyr, 

I do not know this species. 
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. Teepna hypochbomaeia, Gn. 

Th-e male af this species has a small notch preceded by a 
small tuft oi hairs on the dorsum of the antenna near its 
base. Ko doubt this is a scent-producing organ. 

Northern Queensland: Cape York. Queensland: Bris- 
bane, Tocy^oomba New South Wales. 

Gen. Steeictopsis, Warr. 

Mr. Prout, who has examined the type of paratoma, 
Meyr., states (Gen. Ins. Hemith., p. 24) that it does not 
belong to this genus, for 10 is stalked with 7, 8, 9. ^ It has 
scarcely any dorsal crests and the male antennal pectinations 
are short. A.rgprc(spiSf Low., is from the same locality pro- 
bably, and therefore may be identical with it. The two 
Gisborne examples, which I examined, agreed structurally 
with meoi^eq'uens, Warr., which is from Duaringa, but I 
will not be sure that they are the same species. I accept, 
of course, Mr. Prout' s observations, but am unable for want 
of material to clear up the confusion, which at present un- 
doubtedly exists. 

Additional Localities. 

Comostola laesaria, Wlk. — QTand: Gayndah, Caloundra, Strad- 
broke Island, Mount Tambourine, Ooolangatta, Rosewood, 
Toowoomba; N.S. Wales: Lismore. 

Pjrrrhorhachis pyrrhogona, Wlk. — Q'land: Qayndah, Rosewood. 
Ohloeres citrolimbaria, Gn. — QTand: Blackbutt, National Park 
(2-3,000 ft,); N.S. Wales: Lismore, Port Hacking. 

Mixocera latilineat^ Wlk. — ^QTand: Gayndab, Caloundra, Too- 
woomba; N.S. Wales: Lismore, Tabulam. 

Euloxia mfeandratia, Gn. — ^N.S. Wales: Ebor, Mount Kosciusko 
(3,5Qa4^,0{)0 ft.). 

E. fugitiwaria, Gn. — ^N.S, Wales: Glen Innes, Mount Kosciusko 
(5,OOQ fU. 

E. pyropa, Meyr, — W- Austr. : Harvey. 

ChlorocomA cadmaria, Gn. — QTand : Cooiangatta ; N.S. Wales : 
Glen Innes. 

C. dicblomria, Gn. — QTand: Brisbane, Blackbutt. 

O. assimilis, Luc. — W. Austr. : I>onnybrook. 

O, externa,. Wlk. — QTand : Toowoomba. 

0. monocyma, Meyr. — S. Austr. : Port Augusta. 

O. melocrossa, Meyr. — QTand: Stradbroke Island. Cooiangatta; 

Tas. : Hobart, Tasman Peninsula. 

Oomibaena ' mariae, Luc. — Q'land : Gayndah, Rosewood, Too- 
woomba. 

Thalasaodes veraria, Gn.— N. Terr.: Darwin; N.S. Wales: 
Lismore, 

Gelasma rhodocosma, Meyr. — N. Terr. : Darwin ; N. Q'land : 
Oaims; QTand: Gayndah. 

^ Toowoombaj 

G. albioogta, 'Wlk— N. Terr.: MelvAle Island ; N. Q’land: Oaims. 
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G. iosticta, Meyr. — ^N. Q’land: Herberton; QUand : Stradbroke 
Island; N.S. Wales: Lismore, 

G. calaina, Turn. — Q’land: Montvilie (1,500 ft.) near Niambour, 
National Park (3,000 ft.), Toowoomba. 

G. centropbylla, Meyr. — ^N.S. Wales: Port Macquarie. 

G. floresaria, Wlk. — ^N. Q’land : Herberton. 

Hemithea insularia, Gn. — N, Terr. : Darwin. 

Metallochlora decorata, Warr. — ^N. Q’land: Herberton: 

M. venusta, Warr. — N. Q’land: Athorton. 

Urolitha bipunctifera, Wlk. — Q’land: Gayndab, Toowoomba; N.S. 

. Wales; Lismore. Also from Lord Howe Island. 

XJlioenemis partita, Wlk. — ^N. Q’land: Claudie River. 

Eucyclodes pieroide^ Wlk. — N. Terr. : Darwin; N'. Q’land, Cook- 
town, Cairns; Q’land: Gayndab, Ooolangatta; N.S. Wales; 
Lismore. 

E. fascinans, Luc. — ^N.S. W'ales: Lismore. 

E. insperata, Wlk. — Q’land: Toowoomba; N.S. Wales: Lismore. 
E. metaspila, Wlk. — Q’land: Nambour, Mount Tambourine. 

E. buprestaria, Gn.— -Q’land : Coolan^tta ; Tas. : Cygnet. 
Ohlorodes boisduvalaria, Le G. — ^N.S. wales: Ebor; Tas.: Hobart. 
Agathia laetata, Fab. — Q’land : Nambour, Rosewood N.S. Wales : 
Lismore. 

Orypsipbona occultaria, Don. — ^N. Terr.: Darwin; Q’land: Too- 
woomba^ Cbarleville; N.S. Wales; Lismore; tlct. : Bircbip; 
Tas. : Tasman Peninsula, Cygnet. 

Pingasa muscosaria, Gn. — Q’land: Nambour, Toowoomba; N.S. 

^ Wales : Lismore, Ebor, Albyn River. 

P. emiliaria, Gn. — N.S. Wales : Lismore. 

P. myriosticta, Turn.— N.S. Wales: Lismore. 

P. erebata, Wk. — ^N. Terr.; Darwin; Q’land: Yepi^oon, Cal- 
oundra. 

P. cblora, Cram. — Q’land: Ooolangatta. 

P. cinerea, Warr. — Q’land: Nambour, Galoundra, Toowoomba. 
Terpna metarbodata, Wlk. — Q’land: Gayndab. 

T. bypocbromaria, Gn. — Q’land: Gayndab, Nanango, Toowoomba; 
N.S. Wales : Lismore. 

T. quadrilinea, Luc. — Q’land: Gayndab: N.S. Wale^: lismore, 
Port Macquarie. 

T. percomptaria, Gn. — Q’land : Toowoomba. 

Rbuma subaurata, Wlk. — ^N.S. Wales: Taree. 

Heliomystis electrica, Meyr. — ^N.S. Wales: Mount Kosciusko 
(5,000 ft.). 

Fam. BOARMIADAE. 

Cleora lacteata, Warr. (Ghogadti). 

This name must be adopted for the species, which, follow- 
ing Meyrick, I have described under the name of iliustraria, 
Wlk. I have since examined the type of illustratiia and find 
that is referable to the species for which I have adopted the 
name acaciaria^ Bdv. 

Also from New Guinea and New Britain. ‘ * 
Boaemia zascia, Meyr. 

Specimens from Armidale and Stanthorpe are much paler 
than thoee from Victoria, the general coloration being greyish, 
and the vertex of head is grey, but the face is always blackish. 

i2 
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Queensland : Stanthorpe, in Ckstober. New Soutli Wales. 
Armidale. Victoria: Melbourne, Beaconsfield. 

Boabmia panconita, Turn. 

Nearly allied to B. zascia. It is darker than the northern 
examples of this species, from which it may be always dis- 
tinguished by the lower part of the face being white, and by 
the crescentic discal mark on the hindwing. [The female 
example with wholly blackish face, which I formerly referred 
to this species, is an example of zascia.] The Gayndah 
examples apparently represent a distinct local race. 

Queensland : Gayndah^ Stanthorpe, in October 

Boabmia destinatabia, Gn. 

Also allied to the two preceding species, and like them 
variable, but readily distinguished by the paler suffused 
coloration more or less tinged with ochreous, and the absence 
of any black on the face. 

Queensland : Stanthorpe, in October. New South Wales : 
Ebor, Sydney, Katoomba. Tasmania. 

Boabmia pissinopa, n. sp. 

'7r«r<rti/<«)7ros, black as pitch. 

d , 42 mm. Head, palpi, antennae, and thorax blackish. 
Antennal pectinations in male 10, apical ^ simple. 
Abdomen on dorsum fuscous becoming blackish towards base; 
lower-surface, sides, and tuft grey-whitish. Legs fuscous; 
posterior pair grey. Forewings triangular, costa nearly 
straight, apex round-pointed, termen bowed, oblique, slightly 
crenulate, blackish; markings intensely black; a fine trans- 
verse line from J costa, bent strongly inwards beneath costa, 
and again bent to ^ dorsum; a thicker oblique shade from 
mid-costa to dorsum before middle; a transverse, median, 
subcostal discal mark; a slightly dentate line from f costa, 
strongly bent inwards to mid-dorsum; a faint, incomplete, 
dentate subterminal line; a fine terminal line; cilia dark 
fuscous. Hindwinge with termen gently rounded, obtusely 
dentate; as forewings but without first line, other lines trans- 
verse, gently rounded. 

In colour this species resembles Melanodes anthracitana, 
Gn., and both are adapted for concealment on tree-trunks 
blackened by fire. 

Western Ai^tralia: Perth, in October; one specimen. 
Boabmia macxtlata, Luc. 

Queensland: National Park (3,000 ft), in March; a 
series taken at light. These agree with two examples from 



285 


Kuranda which I have identified at maculatay Luc., in 
structure of male antennae, neuration (10 and 11 stalked, 
free; 6 males and 4 females), and markings, but they are 
larger (52-58 mm.) and much greener in coloration. 

Abraxas spoeocrossa, n. sp. 

|cnropo/cpo<rcro5, with spotted border, 
cf , $ , 46-50 mm. Head yellow with three fuscous dots 
on crown and sometimes another on face. Palpi fuscous, 
towards base yellowish. Antennae fuscous; ciliations in male 
Thorax fuscous; middle of patagia and two posterior 
dots yellow. Abdomen fuscous on dorsum; bases of segments 
broadly yellow, each yellow bar containing a pair of lateral 
spots ; ventral surface yellow with paired fuscous spots. Legs 
fuscous-grey; coxae and posterior femora partly yellowish. 
Forewings triangular, costa strongly arched, apex rounded, 
termen bowed, oblique; blackish; a yellow dot beneath costa 
near base, followed by a median whitish dot, which is some- 
times connected with a subcostal dot at these are more 
or less yellow tinged; a quadrangular white spot beneath 
J costa; a triangular blotch on mid-dorsum, its apex acute 
and reaching nearly to middle of disc ; a white blotch beneath 
I costa, irregular in outline, reaching below middle of disc, 
convex posteriorly, concave and more or less wavy anteriorly, 
followed by a minute subcostal dot ; a white dot before tomus, 
sometimes prolonged into disc; a subterminal series of six 
or seven small quadrangular white spots, the two central 
reduced to dots; cilia blackish. Hindwings with termen 
gently founded; white; a triangular basal blackish blotch 
to J; a blackish terminal band containing a series of quad- 
rangular white dots; cilia blackish. Underside similar. 

Northern Queensland; Glaudie Kiver, in December; two 
specimens taken by Mr. J. A. Kershaw. Type in National 
Museum, Melbourne. 

Gen. Xylodryas, n. gen. 
ivkoBpvoL^i a woodnymph, 

Frons flat. Tongue well developed. Palpi moderate, 
porrect; basal and second joints shortly rough-scaled; 
terminal joint short. Antennae in male simple, minutely 
ciliated. Thorax with a small posterior crest; slightly hairy 
beneath. Abdomen not crested. Femora smooth. Posterior 
tibiae in male not dilated. Forewings broadly triangular, 
costa strongly arched towards base, termen excavated between 
veins 4 and 6; in male without fovea; 2 from |, 7, 8, 9, 10 
stalked, 10 connected with 8, 9 beyond 7, 11 connected with 
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12. Hindwings obtusely ariigled on veins 4 and 7 ; 2 from 
3 and 4 widely separate, 6 and 7 separate, 8 closely approxim- 
ated to cell to beyond middle. 

Type X, le^toxantha, which I formerly included, while 
pointing out the differences, with Coelocrossa, Turn. On 
reconsideration it appears to me generically distinct, and per- 
haps not closely allied. Apart from minor differences the 
structure of vein 8 of hindwings affords an important dis- 
tinction. I suspect some affinity with Lyellianaj Turn., and 
Lo^hosema, Turn. 

I think this is probably, with a few other Geometridae^ 
part of the aboriginal fauna of the Eastern Islands before 
they became part of the Australian continent. 

Xylodryas leptoxantha, Turn. 

I took one male on the wing by lantern light in the 
National Park, Queensland (2,500-3,000 ft ), in December. 

The species is not confined to the mountains, for I have 
received from Mr. G. N. Newman a very similar specimen 
taken at Rous, near Lismore, New South Wales. A second 
example taken in the National Park in March is a very dis- 
tinct aberration, purplish-grey, with faint lines, little irrora- 
tion, but a small whitish spot near base of forewing, and 
others near termen of both wings. 

Bursada plavanntjlata, Warr. 

d , $ , 24-30 mm. Head and thorax blackish ; face and 
palpi ochreous- whitish or grey- whitish. Antennae blackish; 
pectinations in male 12, in female 4. Abdomen blackish ; a 
transverse subbasal yellow or orange line on dorsum. Legs 
fuscous. Eorewings triangular, rather narrow, costa gently 
arched, apex rounded, termen bowed, oblique; blackish; an 
oblique oval yellow or orange blotch extending from beneath 
I costa to above termen beyond tomus ; cilia blackish. Hind- 
wings with termen rounded; yellow or orange; a. blackish 
terminal band, sharply defined, broad at apex and tornus, 
narrower on mid-termen, ending rectangularly above tornus, 
but giving off a subdorsal streak towards base, cilia blackish. 
Underside similar. 

Northern Queensland: Claudie River, in March; two 
specimens taken by Mr. J. A. Kershaw. Also from New 
Guinea. 

Gen. Clepsiphron, n. gen. 

deceiving, 

Erons flat. Tongue present. Palpi short, porrect, pro- 
jecting only slightly beyond frons; second joint shortly rough- 
scaled; terminal joint very short, depressed. Antennae in 
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male simple, minutely ciliated. Thorax and abdomen without 
crests ; thorax smooth beneath. Femora smooth ; all tibial 
spurs present; inner twice as long as outer. Forewings with 
base of costa rounded; in male without fovea; 2, 3, 4 equi- 
distant, 5 from middle of cell, 6 from upper angle, 7, 8, 9, 
10, 11 stalked from considerably before angle, 11 only short- 
stalked, connected first with 12 and then with stalk of 7, 8, 
9, 10. Hindwings broad; cell about f; 5 absent, 6 and 7 
separate, the latter arising from shortly before angle, 8 con- 
nected with cell near base, thence diverging. 

A peculiar genus, but probably related to Peridelias, 
Turn., A'plochloTa, Warr., and Parametrodes, Warr. 

Clepsiphron calycopis, n. sp. 

KoXvKOjmsj roseate. 

d , 20 mm. Head ochreous-grey ; face with some reddish 
scales; posterior margin of eyes reddish. Palpi ochreous- 
whitish; second joint barred with reddish in middle and at 
apex. Antennae whitish-grey. Thorax purplish-grey. 
Abdomen reddish-grey; tuft ochreous-whitish. Legs ochreous- 
whitish ; anterior femora and tibiae reddish ting^ ; anterior 
tarsi fuscous tinged. Forewings broadly triangular, costa 
strongly rounded at base, thenoe slightly arched, apex rect- 
angular, costa not oblique, slightly sinuate; purple-fuscous; 
base of costa purple; an ill-defin^ darker basal patch; an 
outwardly curved fuscous line from J costa to dorsum before 
middle, indistinct towards costa, towards dorsum well defined 
and mixed with orange; a line from § costa, at first out- 
wardly curved, but bent inwards and then angled outwards 
above dorsum, ending on dorsum before tornus, orange be- 
coming fuscous towards costa ; termen with a narrow, 
irregularly-indented, yellow margin ; cilia pale yellow. Hind- 
wings with termen wavy and slightly angled on vein 4 ; 
purple-fuscous, the greater part of disc suffused with reddish 
and orange with small purple-fuscous strigulae; terminal 
margin and cilia as forewings. Underside grey with traces of 
whitish postmedian line, and with whitish terminal margin. 

Korthem Queensland: Evelyn Scrub, near Herberton, 
in January; one specimen received from Mr, P. P. Dodd. 
Type in Coll. Lyell. 

Gen. PicROPHYLLA, n. gen. 

TrLKpocjyvXKo^f with pointed wings. 

Frons with an anterior tuft of scales. Tongue well 
developed. Palpi rather short, porrect; second joint rough- 
haired; terminal joint short. Antennae of male simple. 
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ciliations minute. Thorax and abdomen without crests , thorax 
slightly hairy beneath. Femora smooth ; posterior femora of 
male dilated with internal groove and tuft. Forewings in 
male without fovea; 10 and 11 long-stalked, 10 anastomosing 
with 8, 9 beyond 7. Hindwings with apex produced to a 
sharp point on vein 7 ; 3 and 4 approximate at origin ; 6 and 
7 separate, 7 arising before angle of cell, 8 closely ap- 
proximated to cell for nearly its whole length. 

Probably allied to Tessarotis, Warr., which approaches 
it closely in wing shape, but has 10 and 11 arising separately. 


PlCBOPHYLLA HYLEOEA, n. Sp. 
of the woods. 

d , $ , 40 mm. Head fuscous-brown. Palpi IJ ; fuscous- 
brown. Antennae ochreous- whitish, dorsum except towards 
apex suffused with fuscous-brown. Thorax brown-whitish; a 
postmedian pair of fuscous dots. Abdomen brown-whitish; 
paired fuscous dots on dorsum of second and third segments, 
liegs whitish-ochreous speckled with dark fuscous. Forewings 
triangular, costa slightly arched, apex acute, produced, 
termen sinuate beneath apex, angled on vein 4, thence slightly 
concave to tornus; brown-whitish with sparsely scattered, 
dark-fuscous, transverse strigulae, more numerous on costa, 
towards base, and towards termen; a suffused fuscous line 
from J costa with two posterior teelJh, beneath costa and in 
middle, obsolete towards dorsum; a fine, straight, fuscous- 
brown line from costa before apex to | dorsum, succeeded by 
a parallel row of fuscous dots; a dark-fuscous discal dot 
beneath § costa; cilia fuscous, on costa and from beneath 
apex to angle brown-whitish. Hindwings produced to a 
sharp point on vein 7, termen beneath this sinuate, thence 
nearly straight; as forewings with fewer strigulae; without 
first line; second line median; a subterminal series of fuscous 
dots; cilia brown-whitish. Underside similar. 

Queensland: Eumundi, near Nambour, in January; 
National Park (3,000 ft.), in March; two specimens 

Cassia bhodoptila, Turn. 

In addition to the type I have now a female (26 mm.) 
from Northern Territory, Darwin (G. F. Hill) without spots 
on forewing; and a male (30 mm.) from Queensland, Strad- 
broke Island, in August, with discal dot, but without pos- 
terior spot. The radish head and tegulae form a good 
di^inguishing mark of this species. In all my three examples 
vein 11 of forewing anastomoses with 12. 
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Idiodes argillina, n. sp. 

dpyiAXtvo?, clay-coloured. 

d , 44 mm. Head and thorax brown. Palpi about 1 ; 
brown. Antennae dark grey. Abdomen grey; dorsum brown 
towards base. Legs grey; anterior pair fuscous. Forewings 
broadly triangular, -costa gently arched, apex obtusely pointed, 
termen slightly bowed, slightly oblique; brown with numerous 
fine transverse fuscous strigulae, these are most numerous on 
costa, present also towards margins, and across main veins; 
a large suffused fuscous blotch, its margins composed of 
coalesced strigulae, extends on costa from middle to apex, 
narrowing dorsally it terminates abruptly on vein 2; an in- 
distinct, very narrow, interrupted, pale, oblique line from 
apex, traversing the dark blotch towards f dorsum; cilia 
brown. Hindwings with termen slightly rounded; colour and 
strigulae as forewings, but without blotch; a suffused darker- 
brown line from mid-dorsum towards ^ costa ; in this a small 
fuscous discal spot; cilia brown. Un-derside similar. 

Nearest 7. fictUis, Turn. 

Queensland: National Park (3,000-3,500 ft.), in 

January; one specimen. 

Gen Xenomtjsa, Meyr. 

Frons smooth, not projecting. Tongue well developed. 
Palpi short (1 or less), hairy beneath. Antennae in male 
simple or bipectinate. Thorax not crested; beneath hairy. 
Abdomen without crests. Femora smooth-scaled. Posterior 
tibiae with all spurs present; in male not dilated. Forewings 
with apex uncinate and slightly produced; cell over dis- 
cocellulars nearly straight, or inwardly curved, 2 from 
3 and 4 separate, 5 from or from above middle, rather weakly 
developed, 6 separate or short-stalked, 10 from cell or short- 
stalked with 7, 8, 9, 10 and 11 free. Hindwings with 2 
from I or f , 3 and 4 separate, 5 obsolete or weakly developed, 
6 and 7 separate, 12 closely approximated to cell as far as 
middle. 

Meyxick placed this among the Oenochromidae, In X. 
metallica, vein 5 of hindwings is obsolete, being concealed in 
a fold of the wing membrane ; in X. ruhra it is present, but 
weak. I think the two must be regarded as congeneric in 
spite of this and the difference in antennal structure. X. 
mm^oday the type species, I have seen, but have no specimens 
for examination. The genus should be placed, I think, in 
Boarmiadae, of which it is a primitive form. In X. rubra 
a forked m^ian vein is plainly visible in the cell. 
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Xenomusa hetallica, Luc. 

d, 34 mm,; $, 40-45 mm. Head brownish or grey; 
two whitish spots or a white line on lower edge of face. 
Palpi in male in female |; whitish or whitish-ochreous, 
apex blackish. Antennae grey; in male simple, minutely 
ciliated. Thorax brownish or grey. Abdomen brownish or 
grey with sparsely scattered blackish scales. Legs ochreous- 
whitish; tibiae and tarsi annulated with dark fuscous. Fore- 
wings elongate-triangular, narrower in male, costa bisinuate, 
more strongly so in male, apex uncinate, produced, termen 
bowed, oblique; 10 short-stalked (1 male and 7 females); 
brownish or grey usually with sparsely scattered blackish 
scales; usually a whitish-ochreous spot on base of costa; a 
fuscous or brownish line from J costa very obliquely out- 
wards, sharply angled beneath costa, thence very obliquely 
inwards to dorsum near base; a similar line, posteriorly edged 
with whitish, from beneath costa before apex, nearly straight, 
to dorsum before middle; usually a minute, blackish, median, 
discal dot beneath costa ; apex fuscous preceded by whitish ; 
a short oblique line or fuscous sliade from apex to beneath 
second line; cilia fuscous. Hindwings with termen very 
slightly rounded, tomus prominent; colour and cilia as fore- 
wings; a straight transverse brownish or fuscous line at 
a white, median, discal dot. 

Xorthem Queensland : Xuranda, in April ; one male. 
Queensland: Montville, near Nambour, in March; Brisbane, 
in January and March; seven females. 

Xenomusa rubra, Luc. 

9, 50 mm. Head pale reddish; face reddish -orange. 
Palpi 1 ; reddish-orange. Antennae reddish-orange ; in female 
shortly bipectinate (IJ), apical ^ simple. Thorax pale reddish. 
Abdomen ochreous. Legs pale ochreous. Forewings tri- 
angular, costa gently bisinuate, apex produced, slightly 
uncinate, termen sinuate, oblique; 10 from cell; reddish- 
orange without markings; cilia reddish-orange. Hindwings 
with termen slightly rounded, tornus rather prominent ; as 
forewings. 

My description is taken from Dr. Lucas' type, which is 
in my possession, and stUl, I believe, remains unique. 

Queensland: Brisbane. 

Gen. Dirge, Prout. 

Oenone, Meyr., praeocc. 

This genus must be transferred to the Boarmiadae, for 
descaling shows that vein 5 of the hindwings is absent. Pre- 
vious authors have been deceived by the presence of a 
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persistent fold of the -wing -membrane in the normal position of 
this vein. On the other hand, Diceratucha, Swin., has vein 5 
of hindwings suf&ciently well developed, and must be retained 
in the Oenochromidae. The two genera agree in the neura- 
tion of the forewing, in which the areole is of a primitive 
form, and no doubt there is real relationship between them. 
In fact, the latter genus is probably very near the point, 
where the primitive stem of the Boarmiadae diverged from 
the Oenochromidae. 

I can see no valid grounds for the conjectures of Meyrick 
and Prout for any near relationship to Brejphos, which has 
completely lost the areole. Its points of resemblance to 
Dirce are merely superficial (general hairiness and colour 
scheme) and adaptational. Hairiness is a common character 
in genera of mountain localities, and is probably a protection 
against the dampness of mountain mists. 

Diece aesiodoba, n. sp. 

dio'toSwpo?, a fortunate gift. 

d > 9 , 26-30 mm. Head blackish with a white central 
spot on crown; face white, hairs on margins blackish. Palpi 
projecting somewhat beyond frons; white; some hairs, apex of 
second joint, and whole of terminal joint blackish. Antennae 
blackish; in male thickened, serrate, and minutely ciliated. 
Thorax blackish irrorated with whitish. Abdomen dark fus- 
cous; irroration, apices of segments, and some hairs in tuft 
ochreouS" whitish. Legs blackish; tibiae and tarsi annulated 
with white ; posterior pair whitish on posterior surface. Pore- 
wings triangular, costa arched near base, thence slightly 
sinuate, apex rectangular, termen slightly bowed, not oblique; 
blackish mixed with grey and white; markings white; a basal 
spot; a bar from costa near base uniting with another from 
costa at to form a fascia, which extends on dorsum from 
near base to -J, and is sharply toothed posteriorly above 
dorsum ; two suffused spots on dorsum before and after middle, 
the first larger and produced across disc towards costa; a spot 
on mid-costa ; a narrow fascia from f costa to f dorsum, pos- 
teriorly suffused, anteriorly sharply defined, with a circular 
anterior process containing a central hlacHsh dot beneath 
costa; a slender, interrupted, subterminal line; a series of 
wedge-shaped black marks beyond this, separated in female 
by some whitish suffusion ; terminal edge blackish ; cilia blackish 
barred with white. Hindwings with termen rounded ; 
blackish with a large central orange blotch, sometimes preceded 
by a small triangular spot near base; cilia orange barred with 
blackish, on apex and costa blackish. Underside pale orange; 
forewings with basal patch, oblique median fascia, costal spot 



and terminal fascia blackish; hindwings with oblique fascia 
from J costa to mid-dorsum, and broad band from costa before 
middle around apex and termen to tornus. 

Tasmania : Cradle Mountain (3,000-3,500 ft.), in J anuary ; 
four specimens received from Dr. E. J. Tillyard. 

Fam. OENOCHEOMIDAE. 

Oenochroma lissoscia, n. sp. 

Xto’aroo’KLo^, smoothly shaded. 

$ , 46-48 mm. Head, palpi, and thorax grey. Antennae 
dark grey. Abdomen grey with a few blackish scales ; under- 
surface reddish. Legs grey, partly reddish tinged; tarsi 
fuscous. Forewings elongate-triangular, costa bisinuate, apex 
acute, termen strongly bowed, becoming straight towards 
tomus; grey with a few scattered blackish scales; some fine 
fuscous-brown transverse strigulae from basal half of costa ; a 
fuscous-brown suffusion on costa from middle nearly to apex, 
leaving costal edge for a short distance at about | whitish; 
a fine blackish line from costa shortly before apex to f dorsum, 
outwardly bowed in middle, towards dorsum preceded by a 
fuscous-brown parallel line, costal half edged posteriorly by 
whitish, which extends to apex; some grey-brown suffusion 
on termen, preceded in middle by a suffus^ blackish spot; 
cilia fuscous-brown. Hindwings with termen slightly rounded, 
tomus prominent, rectangular; as forewings but with blackish 
line antemedian, straight, preceded by a fuscous-brown line, 
which diverges somewhat towards costa ; no subterminal spot. 
Underside similar; but forewings with a blackish spot on 
dosta near apex, with two blackish dots on veins beneath it, 
and no brownish suffusion; disc purplish tinged with darker 
median transverse line; hindwings with a purplish antemedian 
fascia; posteriorly to this brownish, with suffused reddish 
subterminal spot between veins 3 and 4. 

Exceptional in the genus is that veins 10 and 11 of 
forewings arise separately from the cell. 

Queensland: National Park (3,000 ft), in March; three 
specimens taken at light. 

Oenochroma artia, n. sp. 

apTLost perfect. 

d , 38 mm. Crown of head yellow with a dark-reddish 
anterior line; face whitish. Palpi whitish with a few crimson 
scales. Antennae brownish-ochreous; pectinations in male IJ, 
Thorax pale green; bases of patagia yellow; pectus whitish, 
margin of eyes and forewings ochreous-yellow. Abdomen 
whitish. Legs whitish irrorated with crimson » Forewings 
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triangular, costa straight, apex pointed, termen nearly 
straight, oblique; pale green; a yellow line along 
costa to I ; an oblique yellow line from mid -dorsum, 
moderately broad, but narrowing to extremity, which lies just 
beneath | costa; terminal edge wliitish; cilia pale yellow. 
Hindwings with termen rounded; whitish; a yellowish suf- 
fusion on mid-dorsum giviisg rise to a short transverse line; 
a greenish suffusion on dorsum before tomus; a large round 
brownish-ochreous subtomal blotch; cilia whitish, around 
tomus yellow. Underside of forewings similar to upperside, 
but paler and without oblique line ; of hindwings greenish- 
white, tornal blotch anteriorly orange, posteriorly deep 
crimson. 

Western Australia: Dardanup, in October; one specimen 
received from Mr. G. P. Berthoud. Type in Coll. Lyell. 

Gen. Nobeia, Wlk. 

Nokeia loxosticha. Turn. (Idiodes),. 

I have since received a male example, which shows a 
small hairy tuft on underside of hindwing over vein 2, and 
has the posterior tibiae dilated with internal groove and tuft. 
The species has some close allies in the Indo-Malayan region, 
.and I will not be sure of ite distinctness. 

Northern Queensland: Kuranda in April and May; two 
specimens received from Mr. P. P. Dodd. 

Gen. Celeeena, Walk. 

Pace smooth. Tongue well developed. Palpi moderate, 
porrect; second joint shortly rough-haired; terminal joint 
short, with smoothly adpress^ hairs. Antennae rather more 
than \ ; in male shortly ciliated, usually with a small tuft of 
scales about middle, beyond this with moderately long bristles. 
Thorax densely hairy beneath, usually with an expansile 
posterior tuft of hairs. Abdpmen of male usually with a 
basal tuft of long hairs on under-surfaoe. Pemora densely 
hairy. Posterior tibiae of male dilated with inner expansile 
tuft of hairs, long crooked median spurs, inner terminal 
spur only, its apex prolonged into a strong outer homy 
process, Porewings in male with a deep basal furrow beneath 
in cell ; 7, 8, 9 stalked, 10 and 11 stalked, their stalk anas- 
tomosing strongly with 12, 10 connected with 8, 9. Hind- 
wings with 5 from above middle of cell, 6 and 7 separate, 
8 moderately remote from cell, connected with it by an 
oblique bar near base. 

Type (7. divisa, Wlk, An Indo-Malayan genus which is 
rather largely represented in New Guinea. 
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Celekena gbiseoeusa, Warr. 

d, 52 mm. Head yellow. Palpi yellow; apex of 
terminal joint fusions. Antennae fuscous; in male minutely 
ciliated, apical | with moderately long bristles (IJ). Thorax 
grey, ante:|iorly suffused with ochreous. Abdomen grey, sides 
and under-surface ochreous legs grey; coxae and under- 
surface of posterior tibiae pale ochreous; first joint of pos- 
terior tibiae with an internal hairy tuft. Porewings tri- 
angular, costa straight to f, thence arched, apex round- 
pointed, termen straight, oblique; grey with some yellow 
suffusion, most marked in costal half of cell; an incomplete 
narrow yellow fascia from f costa, outwardly oblique, inter- 
rupted in middle, then curved slightly inwards, and not 
reaching tomus; a band of yellow sujSusion posterior and 
parallel to this; cilia grey. Hindwings with termen gently 
rounded; yellow; a model ate grey terminal band edged 
anteriorly by a blackish line and suffusedly prolonged along 
dorsum for some distance ; cilia grey. Underside of forewings 
dark fuscous with a moderate yellow poetmedian fascia not 
reaching tornus; of hindwings yellow with a dark-fuscous 
terminal band. 

Northern Queensland: Claudie Eiver, in March; one 
specimen taken by Mr. J. A. Kershaw. Also from New 
Guinea (Fergusson Island). 
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Plate XIII 

The small but interesting collection of Coleoptera here 
dealt with was obtained on the islands by Prof. E. Wood 
Jones, and presented to the South Australian Muse«um. As 
he warS specially interested in the mammals, and had but a 
short time on each island, the time available to collect insects 
was always small, and those obtained are mostly sand- 
frequenting species, taken on or near beaches, and usually 
of wide distribution in Australia; even the new species, at 
present known only from the islands, will probably be 
eventually found on the mainland Some of the Tene- 
hrionidae were sent to Mr. H. J. Carter, for his opinion, 
and his descriptions of two new species are incorporated, 

CAEABILAE. 

Bctroma henefica, Newm, Numerous specimens of a 
pale variety of this species were obtained in rats' nests on 
Eranklin Island. 

Scopodes sigtUatus, Grerm. Six unusually small speci- 
mens were taken on Eranklin Island. 

Lecanomerus flavocmctus, Blackb, Flinders Island. 

STAPHYLINIDAE. 

Kyperomma lacerUniim^ Evl, This curious wingless 
species was previously known only from King George Sound. 
Prof. Wood Jones took one specimen on Franklin Island and 
Sir J. C. Yerco another on St. Francis Island. 

SCYDMAENIBAE. 

Scydmaenus franklinensis, n sp 

d . Bright castaneous, palpi and tarsi paler. Head and 
prothorax (except in middle) with fairly long and somewhat 
golden, or pale reddish hairs, similar but sparser hairs on 
elytra, but fairly numerous about base; under-surface with 
short pubescence. 

Head rather small; with sparse and small, but*(when not 
concealed by clothing) sharply defined punctures. Eyes small 
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and prominent. Antennae rather long and thin; club four- 
jointed, its first joint scarcely longer than the preceding one 
but distinctly wider, apical joint almost as long as two pre- 
ceding combined. Prothorax moderately long, front parts 
gently convex, flattened about base, each side of base with 
a transverse semidouble fovea; with minute scattered punc- 
tures. Elytra subovate, widest just before the middle, where 
they are about twice the width of prothorax, a fairly large 
impression on each side of base; with sparse, indistinct punc- 
tures. Subapical segment of abdomen incurved in middle of 
apex, the incurvature bounded on each side by a slight pro- 
jection. Front femora stout, the middle and hind ones 
pedunculate, front trochanters dentate. Length, 1*25-1 ’5 mm. 

$ . Differs in having antennae shorter, elytra shorter 
and wider, abdomen simple, front trochanters unarmed, and 
front tibiae thinner and less curved at the tip. 

Hah , — South Australia: Franklin Island (Prof. F. Wood 
Jones). Type, I. 15360. 

Almost the exact size of S, farramaitenmy but more 
uniformly coloured, clothing different and club thinner; 
about the length of S, hrevipilis, but narrower, club thinner 
and elytral clothing different. Of the species previously 
known from South Australia, S* depresisus is much smaller, 
with wider elytra, shorter antennae, etc. ; S, gri-ffithi and S. 
fmdpalfis are much smaller, narrower, and darker, etc., and 
S, impamdiis has wider and glabrous elytra, etc. From 
some directions the hairs appear to form a loose fascicle on 
each side at the base of the*head. When viewed at a right 
angle the armature of the male abdomen is inconspicuous, 
but when viewed from in front the projections appear as small 
eubconical tubercles. 

DERMESTIDAE. 

Dermestes cadaverinus. Fab. Franklin Island. 

D, vvl firms ^ Fab. Franklin Island. 

SCARABAEIDAE. 

Fimelafus duhius^ Blackb. Franklin Island. 

P. forcellus^ Er. Flinders Island. 

TENEBRIONIDAE. 

Saragus posidotiius Carter, n. sp 

Oval, convex, nitid black, oral organs, antennae and tarsi 
castaneotts. 

Head finely punctate, antennae with joint 3 half as long 
again aa 4, 8-11 as wide as long; epistoma a little incurved in 
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front. Prothorax moderately convex, subtruncate at apex be- 
tween tbe widely rounded anterior angles, foliate margins wide, 
sides arcuately diverging from apex to base, posterior angles 
produced and falcate; disc minutely punctate, the foliation 
concave with a strongly recurved border. Elytra almost as 
wide as long (9x8 mm), convex, horizontal margin moder- 
ately wide at base, narrowing at apex; irregularly, coarsely 
substriate-punctate, both rows, and punctures in rows closely 
placed, the punctures smaller and sometimes discontinuous 
near suture, larger and more regular towards sides, each 
4 rows bounded by a costate interval, with a less raised 
and more irregular costa half-way between each of these — 
the suture also costate — a lateral row of larger punctures, 
the explanate margins slightly wrinkled. Prosternum and 
episterna finely pustulose, abdomen striolate. Legs moder- 
ately long, tjbiae with margins entire, terminal spines short, 
fore tarsi with basal joints wide. Dimensions, 12 x 8 mm. 

Hah. — Neptune Island. 

Two examples show a species nearest to S. carinatuSy 
Breme, but of smaller size and stronger sculpture. In con- 
vexity and style of sculpture it is suggestive of S, hrunm^pes, 
Boisd., but the punctures are coarser, the costae more pro- 
nounced, and the foliation of pronotum and elytra wider than 
in that species. The name suggests its habitat. Type, 
I. 16356. 

Saragus oleatus Carter, n. sp 

PL xiii., fig. 1. fr 

Widely oval, convex, brilliantly nitid black, oral organs, 
antennae and tarsi castaneous. 

Head minutely, sparsely punctate, epistoma truncate, 
antennae with joint 3 proportionately shorter than in 
posidonius. Prothorax very convex and mirror like, apex 
narrowly arcuate, the anterior angles more squarely rounded, 
the posterior more acute, the foliate margins narrower and 
more deeply hollowed, the sides less strongly arched, the 
recurved border considerably thicker than in the preceding 
species; disc submioroscopically punctate. Elytra nearly as 
wide as long (8 x mm.), very convex, lateral margin nar- 
rower than in the preceding; coarsely and unevenly striate- 
punctate, the 4 sutural rows of large punctures on each 
tending to confluence, rows 5 and 6, also 7 and 8, delimited 
by three oostate intervals ; beyond these the seriate punctures 
uneven in size, the intervals irregularly convex, the suture 
carinate throughout; a lateral row of large punctures. Pro- 
sternum finely pustulose at sides, abdomen striolate. Legs 
shorter than in S- posidonius. Dimensions , 11 x 7J mm. 

Hah, — Pearson Island. Tjrpe, I. 16357. 
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I liave examined thiee examples of this species, whicli 
is more closely allied to S. briirm'ipes, Boi , then the pre- 
ceding, hut mth a similar style of sculpture. It is remark- 
able for the apparently highly varnished surface, its polished 
and convex pronotum, coarsely punctate elytra with its 
irregular series and costate intervals Wider and more convex 
than S. 'brunm'pts; it is narrower and less convex than S, 
sfhaeroides and B, frencM, 

Saragus hrunnipes^ Boi. Four specimens from South 
Neptune Island represent a rather coarsely punctate variety 
of this species. The species was also taken on Black Bocks. 

Pterohelaeus simplicicolhsy Blackb. One specimen from 
Franklin Island, and another from St. Francis Island, iden- 
tified by Mr. Carter as probably belonging to this species. 

jP. mtidissimus, Pasc. A single specimen from Flinders 
Island noted by Mr. Carter as having seriate p.unctures on 
el 3 rtra a little larger than on the typical form. 

P, ovalis, Blackb. St, Francis Island. 

Eelaeus modicus, Blackb. A very interesting series of 
33 specimens was taken on Franklin Island, ranging in length 
from 18 to 25 mm. Of these 14 have the curved portion on 
the left of the apex of the thorax on top of the right portion, 
and 16 have the right on top of the left; the difference is 
not sexual; on three the curved parts do not touch, being 
separated about half a millimetre. The species was also taken 
on Goat Island (pi. xiii,, fig. 2). 

castor, Pasc. Franklin Island. 

Brises dtihoulayi, Bates. Franklin Island. 

Micrectyche nana, Pasc. A specimen from Franklin 
Island, identified by Mr. Carter as probably belonging to this 
species. 

Gaediomorpha heteromera. King. Black Rocks, St. 
Francis, Flinders, and Franklin Islands. 

Eyocis hakewelli, Pasc., var. pallida, Mad. St. Francis 
Island. 

Trachyscelis ciUaris, Champ. Franklin, Eyre, and Flin- 
ders Islands. 

Cestrinns aspersus, Blackb. Franklin Island, 

ANTHICIDAE. 

Anthicus strigosus, n. sp. 

PI. xiii., fig. 3. 

Head and prothorax dark reddish-brown, elytra almost 
black, legs, antennae and palpi more or less reddish, tarsi 
paler. Elytra moderately clothed with pale, subdepressed 
pubeeoenoe. 
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Head moderately large, parallel-sided for a short distance 
behind eyes, and then hind angles rather strongly rounded; 
with crowded and small punctures, many of which are longi- 
tudinally confluent; with a narrow and continuous shining 
median line. Eyes small, medio-lateral and very prominent. 
Antennae rather long Prothorax very little longer than 
wide, sides strongly lounded, but suddenly narrowed near 
base ; densely and finely longitudinally strigose. Elytra 
elongate-elliptic, shoulders completely rounded off; with not 
very dense and rather small, but sharply defined punctures, 
becoming very small posteriorly. Legs moderately long. 
Length, 2-2*25 mm. 

Ruh , — South Australia: Port Lincoln (Rev. T. Black- 
bum), Eyre Island (Prof. F. Wood Jones). Type, I. 15278. 

The prothorax is deeply striated and the head has a 
shining median line as in A. intricatus, but it is larger than 
that species and very differently coloured; the elytra at first 
appear to be uniformly coloured, but in certain lights the 
base and a postmedian space appear to be very feebly 
diluted with red. The apical half of the femora is darker 
than the basal half, on the specimen from the island being 
distinctly infuscated. The species is probably apterous. 

A specimen from the Swan River (taken by Mr. J. Clark 
from a tussock of grass) probably represents a variety of the 
species; it differs from the type in having the head and pro- 
thorax paler (of a rather dark blood-red colour) and the elytra 
uniformly pale castaneous; the median line on the head is 
narrower (it almost vanishes in its middle), the elytral punc- 
tures are larger, and the elytral pubescence is longer and more 
upright. 

CURCULIONIDAE. 

Timareta crinita, Pasc. Numerous specimens, agreeing 
well with others from Western Australia, were obtained on 
Flinders and St. Francis Islands. On many of them the 
prothorax has denser scales, forming a fairly conspicuous vitta 
near each side; on the el;^ra the scales are condensed into 
numerous spots, elsewhere they thinly cover the surface and 
they are often absent from about the punctures, in conse- 
quence the elytra to the naked eye have a distinctly spotted 
appearance, although the scales are nearly always of a snowy 
whiteness (except that on the suture they are slightly darker), 
the place just beyond the incurved portion of the hind tibiae 
of the male is more densely clothed with long hair than else- 
where, and the nodddle of the incurved part appears very 
thin from some directions 



Timareta hamata, n. sp. 

PI. xiii., fig. 4. 

<S - Black, anteainae and tarsi reddish. Densely clothed 
with small round greyish scales, closely adpressed to derm, 
and with numerous irregular whitish spots; with numerous 
pale, suherect setae on prothorax, and forming a regular line 
on each elytral interstice, sides and legs with longer hairs. 

Head with dense normally concealed punctures. Antennae 
long and thin, scape the length of front tibiae. Prothorax 
slightly longer than wide, sides strongly rounded, apex nar- 
rower than base, with dense normally concealed punctures. 
Elytra with shoulders strongly rounded, sides widest at about 
basal fifth, thence almost evenly narrowed to apex; with 
regular rows of large punctures, appearing much smaller 
through scales; interstices with dense and minute normally 



A B, Hind tibiae of Tmareia hamata^ Lea, from two points 
of view and tinclothed; C D, T. incisipes, Lea; E F, T. pilosa, 
Blackb. ; G H, T. crinifa, Pasc. ; I J, T. figurata, Pasc. ; K L, 
front tibiae of T. incisipes. Lea. 

concealed punctures. Dnder-surfaoe with dense punctures of 
two sizes, the larger ones scarcely concealed; abdomen with 
basal segment widely concave in middle. Front tibiae arched 
near apex, the apex triangularly dilated on inner side; hind 
tibiae narrowed near apex, but apex itself much thickened 
and hooked, with a conspicuous fascicle of long hairs on tip 
of the hook. Length, 6-7 nam. 

$ . Differs in being wider and more convex, antennae 
shorter, seriate punctures of elytra smaller, basal segment of 
abdomen gently convex, front tibiae shorter and scarcely 
arched near apex, hind tibiae shorter and thicker, apex itself 
wider but not hooked or fasciculate. 

—South Australia: Flinders Island (Prof. F. Wood 
Jones). Type, I. 15256. 

At first glanoe apparently like small specimens of T, 
pilosa, but at once distinguished by the hind tibiae of the 
males (compare figs. A B with E F), T. pustulosa has some- 
what similar ones, but the front tibiae are less swollen towards 
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base and the elytra are very different. Parts of the under- 
surface and of the femora and tibiae are more or less obscurely 
reddish on some specimens, but on most of them those parts 
(except as to their clothing) are black or blackish. The 
white spots are most numerous on the sides and apical slope 
of the elytra, where they are often accentuate by the 
adjacent scales being more or less sooty; on the prothorax 
the white scales usually form a distinct stripe towards each 
side, and parts of a median line, on the head and rostrum 
the scales are usually entirely white ; on some specimens some 
small patches of scales are shining. 

Timareta incisipes, n. sp. 

PL xiii., fig. 5. 

d * Black or blackish, antennae and tarsi reddish. 
With dense, small, round scales closely adpressed to derm; 
with numerous subdepressed setae on prothorax, and forming 
a regular row on each elytral interstice. 

Head, prothorax, elytra, and under-surface as described 
in preceding species. Front tibiae trisinuate on lower surface, 
the sinus near apex appearing as a conspicuous notch; hind 
tibiae with a deep notch near apex, the notch with long hairs 
about it. Length, 5-6 mm. 

$ . Differs in being rather more robust, antennae and 
legs shorter, tibiae not notched and abdomen convex. 

B.ah . — South Australia: St. Francis, Eyre, and Franklin 
Islands (Prof. F. Wood Jones). Type, I. 15257. 

The body parts of this, the preceding species, and of 
T. crinita and T, pilosa are much alike, and the females are 
difficult to satisfactorily distinguish; but the males may be 
quickly identified by the hind tibiae alone; on the present 
species the front tibiae as well as the hind ones, are notched. 
On several specimens the under-surface, tibiae, and even 
occasionally the elytra, are obscurely reddish. The scales are 
scarcely alike on any two of the 18 specimens before me; 
they are usually of a pale slaty-brown, with more or less 
large patches, or numerous sooty spots, interspersed with 
white or bluish-white spots; on the prothorax the white scales 
form irregular lateral vittae; on an occasional specimen the 
scales are mostly sooty-brown, with numerous bluish-white 
spots; on one they are whitish obscurely mottled with pale 
brown; on two specimens many of the scales have a soft 
golden lustre; many specimens have an ochreous spot on the 
forehead. The set^ on the shoulders are longer than on 
other parts of the elytra, but they are not of the great length 
of some of the sand-frequenting species. The timae of both 
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sexes are eacli tipped with a conspicuous comb-like fringe of 
setae, as they are on most species of the genus. 

Otiorhynchus crihricoUis, Gyll. Black Rocks. 

Mundalotus t&nnicornis, Lea. Black Rocks. 

M> verutralis, Blackb, Flinders Island. 

Perperus langiiidus^ Er. Flinders Island. 

Zephryne^ sp. One specimen of a species evidently near 
Z, geometrica was obtain^ on Franklin Island; but as the 
colours of species of the genus vary considerably, it is not 
desirable to name an unique. 

Desiantlia maculata^ Blackb. St. Francis Island. 

Eloeagna squamihunda, Pasc. St. Francis and Franklin 
Islands. 

Halorhynclim caecus, WoU. Two specimens of this 
curious little blind species were taken on Flinders Island; 
it was named originally from Western Australia, but has 
been taken on Kangaroo Island and on beaches near Adelaide. 

Pentarthrocis, n gen. 

Head rath-er small. Eyes very small, composed of a 
few coarse facets. Rostrum moderately long, slightly in- 
curved between base and insertion of antennae, in front of 
antennae slightly wider and parallel-sided. Antennae rather 
short; funicle the length of scape, first joint slightly longer 
than second and third combined, third shortest of all; club 
indistinctly jointed. Prothorax rather elongate, sides gently 
rounded, base wider than apex. Soutellum invisible. Elytra 
elongate, with rows of large punctures in regular striae. Meta- 
stemum elongate. Abdomen with third and fourth segments 
very short, the others large. Legs rather stout; front tibiae 
with small subapical spur, and large terminal hook; tarsi 
with third joint moderately dilated, the clawjoint rather long 
and thin. 

Of the Australian genera with the funicle five- jointed 
the present genus is distinguished from CossonideuB by the 
small eyes; EcdorJiynchvs is blind; Pentamimus and 
Pentarthrum have much shorter rostrum with much larger 
eyes; Conlonia has thinn^ rostrum, more parallel-sided body, 
and seriate arrangement of the elj^ral punctures (themselves 
much smaller) scarcely in evidence; and Mierocossonus has 
much larger eyes, scutellum conspicuous, etc. In catalogues 
it should be placed near Pentarthrum. The only known 
species has somewhat fusiform outlines, and straggling hairs 
on the sides; its rostrum has a slight resemblance to that of 
some species of CasBonus. 
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Pentarthrocis ammophilus, n. sp. 

PI. xiii., fig. 6. 

Dark piceous-brown, elytra sametimes dark castaneous. 
Some long straggling hairs on sides of prothorax and of 
elytra, and some shorter ones on under-surf aoe and legs. 

Head smooth, convex, and with sparse and minute punc- 
tures, nostrum about twice as long as its apical width; 
with rather sparse and small but distinct punctures, becoming 
more numerous about apex. Prothorax with sides evenly 
rounded and gently increasing in width from apex to about 
basal fourth, and then decreasing to base; with sharply 
defined, fairly large and numerous but not crowded punctures 
on upper-surface, denser and larger on sides. Elytra at base 
wider than base of prothorax, shoulders strongly rounded, 
sides gently rounded and widest at about middle; with rows 
of large, regular punctures, in rather deep striae; interstices 
evenly convex, and each with a row of minute punctures. 
Sterna and two basal segments of abdomen with coarse punc- 
tures, smaller and more crowded on apical segment, and 
absent from the third and fourth. Length (excluding 
rostrum), 2*75-3*25 mm. 

Hah . — South Australia: St. Franics Island (Prof. F. 
Wood Jones); Western Australia: Geraldton (A. M. Lea). 
Type, I. 15304. 

Some specimens are almost uniformly coloured through- 
out, but on others the elytra, club, and sometimes parts of 
the legs are slightly paler. On the male there is a wide 
shallow depression on the two basal segments of abdomen, 
on the female those segments are flat in the middle. All 
the specimens were obtained at the roots of beach-growing 
plants. 

COCCriSrELLlDAE. 

Scymmts flavifrons, Blackb. One specimen taken from 
a rat’s nest on Franklin Island. 

Rhizohius ruficoUis, Blackb. Black Rocks. 


DESCRIPTION OF PLATE Xlll. 
Fig. 1. Saragus ohatvSy Carter. 

,, 2. EeUieus modicus^ Blackb. 

,, 3. Anfhicus sirigosus. Lea. 

,, 4. Timareia Jiamafa^ Lea. 

,, 3. T. ineisipes, Lt'’. 

-. 6. Feniaiihroeis ammophUus, Lea. 
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Cylindro-conical and cornute Stones from the 
Darling River and Cooper Creek. 

By Bobebt Pullbine, M.B., Ch.M. 

[R^ad September 14, 1922.] 

Plate XIV. 

Liter ATUBE. 

Apart from a few records of exhibition of single speci- 
mens of these stones at scientific meetings, the first extended 
account is by: — 

1. Walter R. Harper, "‘A Description of Certain 
Objects of Unknown Significance formerly used by some New 
South Wales Tribes'’ (Proc. Linn. Soc. N.S. Wales, vol. 23, 
1898, pp. 420-436, pis. xii.-xviii.). 

2. B. H. Mathews, L.S., contributed a paper to Sec- 
tion P at the Brisbane meeting of the Australian Association 
for Advancement of Science, 1909, entitled: ''Some Rock 
Pictures and Ceremonial Stones of the Australian Aborigines" 
(Proc., pp. 493-498). 

3. Robert Etheridge, jun., in the Memoirs of the 
Geological Survey of New South Wales, Ethnological Series, 
No. 2, on "The Cylindro-Conical and Comute Stone Imple- 
ments of Western New South Wales and their Significance" 
(pp. 1-41, pi. ix.), gives a full account of all known to that 
date on the subject, with an analysis, illustrations of many 
specimens, and a map of distribution. 

4. Eylmann, "Die Eingeborenen der Kolonie Sud- 
australien," tai. xxxi., f. 1910, figures a single specimen from 
Cooper Creek with short reference. 

The early explorers of New South Wales do not mention 
these stones, and it is especially singular that neither Howitt 
nor Gason, who wrote exhaustively on the natives of the areas 
in which these objects occur, refer to them in any form. 
Howitt’s great work is so exhaustive that if anything had been 
known about the use of these stones it would certainly have 
not escaped his notice. 

Mr. Simpson Newland, who lived on the Paroo River 
from 1861 to 1876, tells me that the stones were present on 
his station, hut that the natives, then very numerous, took 
no notice of them, neither using them nor avoiding them in 
any way, and had no name for them. 
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Mr. Jolin Conrick, of Nappa Merrie, Cooper Creek, 
where several have been found, tells me that, although he 
has lived there since the early seventies, he has never seen 
them used or noticed by natives, and that they are known 
there simply by the name of “Moora/* Now the word 
^'Moora,'^ in Gason^s Vocabulary of the Dieri of Cooper 
Creek, gives the meaning as Creator or Good Spirit, and as 
**Moora Moora’" is frequently mentioned in legends (re- 
counted by Howitt), Sir J. G. Fraser, in his *'Totemism and 
Exogamous Marriage," vol. 1, points out that Gason'e mean- 
ing is erroneous, and that '*Moora Moora" were "nothing 
more than the legendary predecessors or prototypes of the 
Dieri," comparable to the Alcheringa ancestors of the Arunta 
of Central Australia. 

The significance of the foregoing seems to be that the 
objects in question are of such antiquity that their origin and 
use are lost in the past, as regards the present aborigines, 
and that any explanations they try to give are purely 
imaginary. Such explanations as these: — (1) Of use in tooth 
avulsion ceremonies (3, p. 14) ; (2) as a fetish to procure a 
good supply of snakes, given to Gregory (3, p 14) ; (3) cere- 
monial use in connection with nardoo harvest (2, p. 497) ; 
(4) bora message stones (3, p. 12), show what various accounts 
aborigines will give in their desire to impart information. 
I think, therefore, that we may conclude that the aborigines 
have no knowledge, even traditional, of the origin and uses 
of the objects in question. Etheridge (3) carefully considers 
the ten suggested uses and narrows the probabilities down 
to one or two. 

General Description. 

At present some two to three hundred of these stones 
exist in Museum and other collections in Australia, besides 
many reported to have been sent to Germany from Menindie 
some years ago. There is no note of them in available 
German ethnological literature. 

They are all of the same character — cylindrical from 5 to 
30 inches in length, mostly cupped at the base and composed 
of clay, kopi, sandstone, slate, or hard quartzite. Some are 
curved to form the Cornute form. The raw material from 
which, they have been shaped comes from the outcrops at 
some distance from the alluvial area where they are mostly 
found, on claypans or in the blown sandhills. Sir Douglas 
Mawson says, for instance, that the elate must have come 
from as far away as Cobar or Broken Hill. Those of kopi 
are made from gypsum, with or without an admixture of 
clay, and are sometimes quite friable on the surface. The 
section is nearly always approximately circular. 
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Markings. 

A large proportion of the stones examined present mark- 
ings, especially the softer ones. The hard quartzite specimens 
seldom, or never, exhibit them. The most common form 
of marking is what we might call tally marks'^ — small 
incisions, single, in pairs, threes, or in linear series. There 
may be as few as six, or as many as several hundreds. In 
one specimen (1, pis. xiii. and xiv.) linear series of these 
marks have been scored through by paired, parallel, longi- 
tudinal marks, while other series are unscored. It is hardly 
to be doubted that these are actually tallies recording a 
number of objects or events. The keeping of tallies for 
various purposes is well known as occurring amongst Aus- 
tralian aborigines, and not unknown even amongst Europeans. 
‘^Broad arrow” marks occur, and it is highly probable 
that these, as in rock carvings and paintings, indicate emu 
feet or even tracks [see illustration of rock carvings on 
Burnett River (2)]. Their use on the cylindrical stones is a 
mystery, unless we consider them the most frequent and most 
easily executed form of aboriginal decoration. 

Circular markings may occur along the length of the 
stone, or several may be present at the pointed end [fig. 1, 
the Praeputial Rings^’ of Etheridge (3)]. These, apart from 
the hooks and stars (1, pL xiii.), certainly variants of the 
emu track marks, exhaust the forms of sculpture observed on 
the cylinders, 

^ Now the assigned uses of these stones are many and 
various, and have been discussed at length by Etheridge (3, 
pp. 3-18). He dismisses them all except one, or possibly 
two, as untenable. While on the slender evidence admitting 
the possibility of the snake-fetish theory, he holds the Phallic 
theory to be more tenable, in which view he is supported by 
the authority of the late Sir Edward Stirling, F.R.S., and 
Prof. J. W. Gregory, While direct evidence is unfortunately 
wanting, and Gason in his account of the circumcision cere- 
mony of the Dieri tribe expressly omits details, he would 
^rtainly have mentioned objects so striking if they had been 
in common use. It would be well if we could follow up this 
theory and see if there is any indirect evidence to support it. 
The shape of the stones is at least suggestive, and Phallicism 
is a widespread cult among primitive peoples, the world over, 
and not unknown in higher civilizations. 

Schliemann, in Ilios, figures several objects in stone and 
marble found during excavations at ancient Troy, which he 
supposes to be phalli or priapi. One of those figured on 
p. 462, No. 682, bears a striking resemblance to the one 
figured (fig. 1), even to the praeputial rings. The likeness 
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may only be accidental, and the marble object of the ancient 
Trojans may have been misidentified, still I mention the 
striking resemblance for what it is worth. An objection 
may be raised that the cult would have been universal in 
Australia and not confined to the central eastern area, but 
against this we have the localized Alcheringa cult with its 
equally striking stone churinga spread over a smaller area. 

If we accept the views of Churchward^ now gaining the 
attention of anthropologists, that mankind originated in the 
great lake districts of Africa, we find opened up a path 
which leads to an understanding of the origin of our aborigines 
and their beliefs. In his two books, ''Signs and Symbols 
of Primordial Man’’ and "The Origin and Evolution of 
Mankind,” he pictures the Pygmy exodus throughout the 
world and their displacement and annihilation by the people 
of the second hTilotic exodus to which our aborigines, accord- 
ing to him, belong. He states that the Pygmies of the first 
Nilotic invasion were displaced in Australia and eventually 
only remained in Tasmania. 

The recent discovery of plateau implements in Central 
Australia by Professor Howchm (Trans. Eoy. Soc. S. Austr., 
vol. xlv., 1921, p. 206, pis. xi. to xxi.), and also by Mr. 
Campbell at Millar Creek, strengthens this view, and the 
remarkable legend told in Mr. Simpson Newland’s book, 
"Paving the Way,” chap, xi., "The jDoom of the Mullahs,” 
may be the traditional account of the fall of the Pygmies 
in Australia. At any rate. Professor Krause thought it of 
sufficient importance to give an account of the legend in the 
Zeitschrift fiir Etlinologie of the Berliner Anthropologische 
Gesellschaft, vol. 34, 1902, p, 263. 

The Pygmies who still live in Africa, New Guinea, and 
elsewhere are a non-totemic people, and seem by isolation 
to have retained tlieir purity. This throws a new light on 
the anthropology of the extinct Tasmanians, who had the 
true peppercorn hair of the Pygmies, no totems, and no 
boomerangs. The second Nilotic exodus brought the 
boomerang, a very ancient weapon in Egypt (v\de Horns I. 
holding in left hand a boomerang, Book of the Underworld), 
also at Deirel Bahari a statue of a Prince of Punt carrying 
a boomerang (vide. Churchward, '‘Origin and Evolution of 
Mankind'^), and with it the signs and symbols of the Nilotic 
people and their palaeolithic stone implements. 

Now the Phallic Cult onginated in Egypt, where it was 
identified with the God Osiris, and from thence it was carried 
all over the world, was elaborated later by the Greeks and 
Romans, and crops up to-day in the maypole and the cere- 
monials of the Lingayat ^t, in Southern India (vide 
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Lingayat, ""Castes and Tribes of Southern India/' vol. iv.). 
The whole account of the origin and spread of the cult is to 
be found in Bolle, Becherohes sur le ""Culte de Bacchus/' 
Paris, 1824, vol. i., p. 2. Now, in the light of this it is not 
improbable that the people of the second Nilotic exodus 
brought this rite with them, not necessarily associated with 
the ceremonial of circumcision, for in the area where the 
cylindro-conical stones are commonest circumcision was not 
practised by the aborigines in modem times. What may 
have been the condition in ancient times we shall never 
know, but I suggest that it is by following up this clue that 
our efforts of gaining further knowledge of the matter are 
most likely to be rewarded. The whole subject is bound by 
the difficulty of visualizing the enormous antiquity of man 
and his wanderings in prehistoric times. 


DESCRIPTION OF PLATE XIV. 

Pig. 1. Upper third of cylindro-conical, made of kopi, showing 
'‘praeputial rings" of Etheridge. Nat. size 

Fig. 2. Phallus or priapus, from Schliemann, Ilios, p. 452, No. 
682, for comparison with fig. 1. 

Pig. B. Portion of cylindro-conical of slate, showing ""tally-marks." 
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Australian Coleoptera 
Part III. 

By Albeet H. Elston, E.E.S 
[Read September 14, 1922.] 

HALIPLIDAE. 

I was asked to investigate the question, regarding the 
number of joints in the antennae of the Eoliyliy by Mr. 
Sloane, to whom I desire to express my thanks for specimens 
of exotic species, and for his kindly advice and suggestions. 

I had already prepared a drawing and notes on Haliplvs 
'inficollis^ Be G^r (Germany), when I heard from Mr. 
Sloane that Dr. Frits van Emden had already published a 
paper (Entomologische Mitteilungen, Band xi., Nr. 2, 15 
Marz, 1922) with a drawing and a description of an antenna 
of this insect, and, as I have been able to dissect joint 1 from 
its socket in the head, I thought it desirable to publish this 
drawing in addition to the antenna of E. t&studo^ dark 
(Australia). With both of the above species I was able with 
relaxed specimens to move each of the individual eleven joints 
separately, the basal joint moving quite freely in its socket 
in the he^. 

In addition to those names already mentioned by Dr. 
van Emden, we find in the following publications the antennae 
of the Haliplidae referred to as having ten joints: — 
Lacordaire, vol. i., p. 411 (Eali'plus), “Antennes courtes, 
de 10 articles : 1 petit, 2-9 obconiques subegaux, 10 plus long, 
termine en pointe.'^ Kraatz, Insecten Deut^hlands, p. 9 
(Haliplini), Antennae frontales, decemarticulatae.'’ Sharp, 
Cambridge Natural History, vol. xi.. p. 209, '‘Antennae bare, 
ten- jointed," Packard, Guide to the Study of Insects, 
p 436, “In Eali'plus the antennae are ten- jointed." Rye, 
British Beetles, p, 62 (Eali'plus), “. . . their antennae 

are ten-jointed." Sharp, in the Biologia Centrali- Americana, 
vol. i. (2), givee a figure of Ealiplus solitarius (pi. i., fig. 1), 
but in the description on page 2 does not even mention the 
antennae. Stephens, Manual of British Beetles, p. 61, speak- 
ing of Ealiplus, says, “antennae ten-jointed." 

Apparently all these writers had regarded the two basal 
joints as one, the first division being considered the “bulb 
of insertion," similar to that found in the Carabidae. The 
insects comprising the genus Ealiplus have no bulb to the 
first joint (fig. 1, a and c), which is inserted into the head 
and moves freely in its sock^ (fig. 1, b), and joint 2, in turn, 
articulates on joint 1. For the purpose of comparison a 
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Read subquadrate, anterior margin and sides near the 
middle contracted, with a shallow, elongate depression near 
base of each antenna ; and with dense, small, subrugose punc- 
tures, Antennae about four-fifths the length of head, moder- 
ately robust, second joint approximately twice the length of 
the first, joints 4 to 8 little more than half the width of the 
second, and not quite as long, the ninth wider than the 
eighth, the tenth more than twice as wide as the ninth and 
almost semicircular in shape, the apical longer than and 
about three-quarters the width of the tenth, almost circular. 



Fig. 2. 

Todima fulvicincta, n. sp. A, front leg. B, antenna. 

Prothorax about one and half times wider than head, the 
anterior margin wider than the base, sides contracted near 
the middle, the anterior angles acute, posterior ones rounded, 
disk with a large, shallow, obovate depression, and divided 
transversely with a more or less distinct raised portion; with 
dense, subrugose punctures, larger and more distinct than 
those on head. Scutellum very small and somewhat semi- 
circular. Blytra at base slightly wider than prothorax, and 
about three times as long, sides parallel to beyond the middle, 
and evenly rounded towards apex ; with closely placed seriate 
punctures, larger than those on prothorax. Leg^ robust, first 
two joints of tarsi dilated. Length, 3‘5-4*5 mm. 

Hah , — South Australia, taken in Xanthorrhoea on the 
summit of the Devil Peak, near Quorn (R. F. Kemp and 
A. H. Elston). Type, in author’s collection; co-type, I. 
15232, in South Australian Museum. 

A very distinct species, and easily distinguished by its 
markings. The fulvous part on the prothorax is widest in 
front, sometimes disappearing before base, and on each elytron 
is in the form of a crescent, the convex side reaching a little 
more than half-way across, between the margin and the 
suture; this crescent-shaped part varies somewhat in si2e on 
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the twenty- two examples before me; a narrow edge at the 
apex of the elytra is also fulvous, and on most specimens is 
joined to the creecent-shaped patch with a very narrow strip 
at the margins. The head and prothorax are in parts 
shagreened owing to the density of the punctures. The femora 
and tibiae are brown, in parts paler, the base and apex of the 
latter, and the tarsi are fulvous. A more robust species than 
T. latercdis, Blackb., with the shape of the pro-thorax very 
different, the punctures on the elytra larger, and the two 
first joints of the tarsi more dilated. 

CLERIDAE. 

Phlogistus agraphus, n. sp. 

Upper-surface piceous, subnitid, apendages of mouth and 
the antennae testaceous, club of latter infuscated, head in 
parts reflecting blue, legs dark blue to piceous. Clothed with 
moderately long griseous hairs, thicker at the sides of pro- 
thorax than elsewhere. Under-surface green, with brassy 
reflections, and scantily clothed with griseous hairs. 

Head with a distinct, round, moderately deep fovea 
between the eyes, and with closely-set, somewhat deep punc- 
tures, more or less rugose towards forepart. Antennae reach- 
ing to about middle of prothorax, joints 9 and 10 transverse, 
the eleventh ovate-acuminate. Frothorax transverse, the 
anterior margin wider than the basal one, before apex with 
a curved, and at the base with a straight transverse im- 
pression, the centre of disc with a moderately deep depression, 
in the centre of which is a tolerably long, deep furrow, the 
sides are strongly rounded, the greatest distance between 
them near the middle ; with somewhat dense punctures, about 
same size as those on head but more feeble, transversely 
rugose on disk and sides. Elytra at base distinctly wider than 
prothorax, and about twice as long as wide, sides parallel 
to beyond the middle, then gently rounded off towards apex ; 
with ten rows of large, deep, quadratic punctures, which start 
from behind the base and extend to about the apical quarter 
of elytra, the apical fourth with rows of almost obsolete 
punctures. Legs robust, posterior femora almost reaching 
apex of abdomen. Length, 9’5-ll mm. 

Hah . — ^Western Australia: Cottesloe (H. M. Giles); 
Perth (J. Clark). Type, in author^s collection; co-type, 
I. 15337, in South Australian Museum. 

A very robust species; on some specimens the greenish 
reflections on the elytra are stronger than on others; on the 
elytra the basal and apical portions are more nitid than the 
remainder, the large seriate punctures suddenly cease at the 
apical fourth, then continued, only very feebly, in rows to 
the apex. In sculpture it comes nearest to Ph. imperialism 
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Gorham, but differs in being more robust, in the shape of 
the prothorax, the punctures on same more feeble, the basal 
part of elytra more tumid, and the punctures on elytra so-me- 
what larger. 

Phlogistus rubriventris, n.sp. 

Shining black, -palpi, apical joint of antennae and tarsi 
slightly diluted with red, the abdomen and tarsal claws red; 
moderately clothed with pale hairs, semi-erect on the upper- 
surface and depressed underneath. 

Head somewhat elongate; with a large, round, interocular 
depression, and dense punctures, which are individually dis- 
tinct on the top of head, but smaller and more rugose towards 
the forepart. Antennae reaching to about the middle of 
prothorax; club three- jointed, ninth joint obconical, tenth 
almost transverse, and the eleventh ovate-acuminate. Pro- 
thorax transverse, before the anterior margin with a curved, 
and at the posterior one with a straight transverse impression, 
a moderately deep fovea on the disk, situated immediately 
behind the anterior transverse impression, and a shallow 
depression at each side near the middle; the lateral margins 
are well rounded, the greatest width between them being 
near the middle; less closely punctured than the head, the 
punctures are somewhat scattered on the disk, but at the 
sides they are closer and more or less rugose. Blytra at base 
much wider than the prothorax, about twice as long as wide, 
sides almost parallel and gently rounded off towards apex, 
shoulders prominent; with ten rows of moderately large, 
almost quadratic, punctures, which begin at the base and 
extend to the extreme apex. Legz comparatively short, the 
posterior femora not reaching the apex of elytra, claws moder- 
ately long, with a conspicuous tooth, situated on the inside 
near the middle. Length, 7-8*5 mm. 

Kab , — Western Australia: Eradu (J. Clark). Type, in 
author's collection; co-type, I. 15338, in South Australian 
Museum. ' 

This species is very distinct from any other Flilogistus 
known to me, the very conspicuous median teeth on the claws 
made me, at first, feel doubtful as to it being a Phlogistus^ 
but on examining the claws under a moderately high power, 
I find that tliese teeth appear to have their origin at the base 
of the claws. The punctures at' the base, on the shoulders, 
and towards the apex of el 3 dira are slightly smaller than those 
on the disk, but nevertheless, are very distinct, the extreme 
apex of elytra is truncate, and at the sutural angle somewhat 
acuminate. A specimen from New South Wales, in the col- 
lection of Dr. E. W. Ferguson, is possibly a variety of this 
species; it differs from the type in having the palpi and 
antennae pale, the apical joint of the latter more elongate; 
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the protharar is somewhat differently shaped, in ruhriventris 
the anterior and posterior margins are about equal in length, 
but ill the ISTew South Wales specimen the anterior margin 
appears to be wider, also the surface of the prothorax is less 
nitid, not so uneven, and with more feeble punctures \ other- 
wise it agrees very well with the above description. 

Phlogistus ungulatus, u.sp. 

Black, subnitid, antennae and appendages of mouth 
brownish, claws reddish. Somewhat thickly clothed with pale 
hairs, more or less shaggy on the upper-surface and depressed 
on the under-surface. 

Read with a shallow longitudinal impression near the 
base of each antenna, and with small, shallow punctures, 
somewhat scattered on the top, but towards forepart closer, 
and more or less rugose. Antennae short, barely reaching 
to middle of prothorax, club three- join ted, joints 9 and 10 
transverse, the apical almost as long as the two preceding 
combined and obtusely pointed. Prothorax barely transverse, 
behind the anterior margin and at the base with compara- 
tively shallow transverse impressions; a feeble longitudinal 
impression on the disk, situated immediately behind the 
anterior transverse one, and on each side near the middle 
of the lateral margin a round depression; the punctures are 
somewhat more feeble than those on the head, and rugose 
at the sides. Elytra at the* base distinctly wider than pro- 
thorax, and about twice as long as wide, sides parallel to 
beyond the middle and then gently rounded off towards apex ; 
with ten rows of moderately deep and almost quadratic punc- 
tures, starting at the base and reaching to the extreme apex. 
Posterior femora do not reach apex of elytra, the basal teeth 
on the claws very long and conspicuous. Length, 4'5-5‘5 mm. 

Hah . — Western Australia : Swan River (J. Clark). Type, 
in author's collection. 

Very closely related to the preceding species but easily 
distinguished from it by its smaller size, the whole of the 
under-surface is black, more hairy, and the punctures, par- 
ticularly on the pro thorax, are more feeble, and with apex 
of each elytron rounded. The peculiar structure of the claws 
readily distinguishes this, and the preceding species, from all 
previously described ones, the basal teeth on the claws of 
the present species are very elongated, nearly extending to 
the apex of the claw, and giving it the appearance of being 
cleft. 

Phlogistus leucocosmus, n.sp. 

Upper-surface subnitid, blue, antennae and apendages 
of mouth more or less testaceous, head greenish-blue, elytra 
almost violet, clothed with somewhat shaggy pal© hairs, very 



315 


densely arranged near middle of elytra, and forming an 
oblique fascia on each. Under-surface greenish-blue and 
rather scantily clothed with pale, depressed hairs. 

Head wide, with a large round interocular depression 
and close rugose punctures. Antennae moderately long, reach- 
ing to beyond the middle of prothorax, joints 9 and 10 
obconical, the eleventh ovate-acuminate. Frothoracc almost as 
long as wide, before the apex with a curved, and at the base 
with a straight transverse impression, the latter deeper than 
the former, the disk with a deep round depression, the top 
of which touches the anterior transverse impression, sides 
well rounded, the greatest distance between them being near 
the middle; middle of disk with fine transverse wrinkles, the 
punctures only individually distinct near apex and sides. 
Elytra at base wider than prothorax and about twice as long 
as wide, sides almost parallel to beyond the middle then 
gently rounded off towards apex, liumeral angles prominent, 
with ten rows of moderately large puncthres, which begin 
from behind the base and end abruptly at the median fascia 
of hairs, the base with only a few small, scattered punctures, 
the posterior part behind the fascia with disjointed rows of 
obsolete punctures. Posterior femora do not reach apex of 
posterior part of body. Length, 6*5-7 mm. 

Hah . — ^Western Australia* Swan River (J Clark). 
Type, in author's collection. 

A very distinct species, and readily distinguished by the 
oblique fascia of pale hairs near the middle of the elytra. 
On one specimen the head is green with brassy reflections, 
and underneath the fasica of hairs there are traces of green. 
Tlie sculpture of the elytra is very similar to that of Ph. 
mitndm, Blackb., but is distinguished from it by its colour 
and the elytral fascia, the shape and puncturation of the 
prothorax is also different, and the eyes are somewhat more 
prominent. 

Phlogistxjs PUNCTATxrs, Hintz. 

A specimen from Bowen, Queensland, agrees very well 
with the author's description, except that the whole of the 
antennae are testaceous, the labrum, anterior and inter- 
mediate legs are also of the same colour, the two latter have 
their knees infuscated, the posterior tibiae on the under- 
surface are pale The sutural row of punctures begins almost 
immediately behind the scutellum. 

Tarsostenus TJNiviTTATtrs, Bossi. . 

O^lo incertuB, Mad. 

Macleay’s name will now have to be added to the several 
synonyms of this cosmopolitan species. There are specimens 
of it in my collection from Queensland, South Australia, 
and Western Australia, and they are, inter se, variable both 
j2 
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in si 2 t& and colour. A. specimen from South. Australia is 
much paler than the typical form, its colour is a reddish- 
brown with the head almost black, and the fascia on the 
elytra yellow; on some the whole of the legs are ferruginous, 
here and there infuscated. 

Tarsostenodes leucogramma, ixsp. 

Elongate; testaceous, with a spot on each elytron near 
the scutellum, a larger one below each of these, the j)osterior 
half of elytra, and parts of the logs, bluish-black or black ; 
a little behind the middle of elytra are two raised white bands 
obliquely placed, touching the margins but not the suture, 
midway between these and the humeral angles, near but not 
touching the margins, two raised white maculae, and about 
midway between the latter, near the base but not touching 
the suture, two similar, but somewhat smaller, maculae. 
Clothed with moderately long, semi-erect, black hairs, those 
on the posterior part of elytra are thickly interspersed with 
shorter and more depressed silvery ones. Under-surface 
testaceous, with tlie exception of the abdomen, which is 
black ; very scantily clothed with short pale hairs. 

Head with small, closely placed, rugose punctures. 
Antennae slender,’ second Joint small and globular, 
3 to 8 elongate, the eighth distinctly shorter than the pre- 
ceding one, club three-jointed, apical joint ovate-acuminate. 
Froth orax elongate, convex, with a shallow subapical trans- 
verse impression, posterior margin narrower than the anterior 
one, sides rounded near the middle ; v^th closely placed punc- 
tures, somewhat larger than those on head and more indi- 
vidually distinct. Scutellum email and subtriangular. Elytra 
distinctly wider than pro thorax, about three times as long 
as their width at base, sides parallel to about the middle, 
then slightly dilated, with rows of moderately large, reticulate 
punctures, beginning at the base and ceasing abruptly at the 
post-median white fascia, apical portion with very small, 
almost obsolete punctures. Legs long and somewhat slender. 
Length, 4'5-5*5 mm. 

Hah, — Queensland: National Park (H. Hacker); New 
South Wales: Hlawarra (W. duBoulay). Type, in author's 
collection; co-type, L 15336, in South Australian Museum; 
and co-types in Queensland Museum. 

Apparently a variable species in its colour and markings, 
for on some the prothorax is much darker, the lateral mar- 
gins and base being almost black; two specimens have the 
anterior part of the elytra entirely pale, with the four white 
maculae more or less distinct; the humeral angles are either 
black or testaceous, and the black portions of the anterior 
part of elytra are sometimes at the margins joined to the 



317 


black posterior part, and tlie latter, on account of tbo faint 
sculpture, is more nitid than the remainder of the elytral 
surface 

Eleale aenea, n.sp. 

Whole of upper-surface coppery, nitid, three apical joints 
of antennae dull black, labrum with greenish reflections. 
Clothed with long, black, erect hairs, more numerous on sides 
and legs, where they are interspersed with white ones, 
scutellum very scantily clothed with white pubescence. Under- 
surface blue with greenish reflections, intermediate and pos- 
terior coxae violet, clothed with long, shaggy, white hairs, 
thicker at the sides than elsewhere. 

Head well produced in front, with a deep almost circular 
depression between the eyes, and a more elongate one at the 
base of each antenna; with close, fine punctures, individually 
distinct on top and confluent towards forepart. Antenna© 
reaching to the base of prothorax, club five-jointed, joints 9 
to 11 compressed, the apical one on the inside with a large, 
but not deep, emargination, the outside rounded and with 
the apex acute. Protlioraso slightly narrower than the head 
(including the eyes), longer than wide, subapical transverse 
impression almost obsolete, subbasal one more distinct, sides 
near the middle evenly rounded; disk flat, with a shallow 
depression in the middle immediately in front of the base, 
and one on each side near the middle; near apex with fine, 
more or less distinct punctures, elsewhere transversely wrinkled. 
Scutellum almost circular and minutely punctur^. Elytra 
at base wider than prothorax and about thrice as long, sides 
straight and parallel nearly to apex and then evenly rounded, 
humeral angles slightly salient, and behind scutellum with a 
large, round, and comparatively deep depression : with close, 
moderately large, deep, reticulate punctures, here and there, 
transversely confluent, smaller at base and apex, but never- 
theless quite distinct. Legs somewhat slender, posterior 
femora not reaching apex of elytra. length, 8 mm. 

Hah , — South Australia: Myponga (E. F. Kemp and A. 
H. Elston). Type, in author's collection ; co-type, I. 15248, 
in South Australian Museum. 

Distinguished from E. aspera, Kewm., by having the 
sides of the prothorax dilated near the middle, the transverse 
wrinkles on same coarser, and the punctures on elytra less 
crowded and more reticulate. Very near E, reichei, Spin., 
but with the antennae more slender, transverse wrinkles on 
prothorax somewhat finer, and punctures on elytra much 
smallet and more crowded. In scultpure very similar to 
E, viridisy Guerin, but distinguished from it by its colour, 
the club of the aniennae more distinctly five- jointed, and the 
transverse wrinkles on prothorax finer. 
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Eleale simplex, Newm. 

Specimens from Western Australia dijffer from the t3rpical 
form in being larger, more greenish in colour, somewhat less 
nitid, and in having the antennae dark with the first three 
or four joints more or less testaceous; on one, an inter- 
mediate form, joints 1 to 4 are testaceous, 5 to 8 are dark, 
here and there paler, and the three apical joints aie a sordid 
testaceous. Eleale intricata^ King, I believe to be only a 
variety of this species. 

Hob , — South Australia, Victoria, Tasmania, Western 
Australia. 

Eleale pulchea, Newm. 

Two specimens from Cottesloe, Western Australia, have 
the whole of the antennae dull black, with only joints 2 and 3 
slightly tinged with red ; on one the prothorax has a distinct, 
interrupted, longitudinal median carina, on the other it is 
much less distinct. This is, apparently, the form Spinola 
named E. himaculatn. 

Lemidia alternata, Lea. 

Four specimens from Queensland differ from the typical 
form by the size and shape of the elytral markings. Tlie 

basal band is narrow, the submedian black band very 
wide, the postmedian red one about half the width of the 
preo^ing dark one, and the apical black portion about two- 
thirds the width of the preceding red part. On all of the four 
specimens the submedian black band is by far the widest. 
The whole of the legs are pale, except the posterior tarsi, 
which are more or less infuscated. 

Allelidea bbevipennis, Pascoe. 

A specimen taken near Ballarat, Victoria (near type 
locality), differs from the author's description by having all 
the tersi blackish. Pascoe in his Latin description says, 
'‘tibiis flavis," and in his English delineation says, ‘'tarsi 
yellow." This may, perhaps, be an error, “tibiae yellow" 
being meant, but only a reference to the type, which is in the 
British Museum, will definitely reveal this. The specimen 
before me has all the tibiae flavous, and the tarsi blackish. 

CURCULIONIDAE. 

Mandalotus LT7TOSXJS, Lea. 

Four specimens of the above species were taken by R. F. 
Kemp and myself from moss on the summit of Mount Lofty* 
South Australia. The male differs from the author's descrip- 
tion in having the carina on rostrum distinct, the granules 
prothorax transversely arranged, the under-surface 
of b^y ^uted with red, particularly the last two segments 
of the abdomen, the coxae and parts of the under-eurface 
of legs red. \ 
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Introduction. 

The insect transformation presents on© of the most in- 
teresting of the many phenomena of living things about us. 
To the popular imagination it is a manifestation of the super- 
natural. To the biologist it offers unrivalled material for 
the study of several fundamental tissue reactions : extensive 
tissue degenerations followed by correspondingly great tissue 
regenerations; delayed cell differentiation and cell regenera- 
tion, and sometimes even, it seems, cellular dedifferentiation ; 
while the cases of phagocytosis at times met with are extra- 
ordinary. Nevertheless, its study has been very neglected.^ 

Numbers of the great early anatomists— Malpighi, 
Swammerdam, Lyonet, Diirckheim — turned their attention 
to the structure of insects, and though they were able to show 
that the larvae of insects had already the same general 
anatomy as had the adult insects, yet the difficulties of the 
dissection of the soft semi-fluid contents of the pupal shell 
proved so great, that the process of transformation was not 
elucidated. 

E^umur, it is true, had been able to show that the limbs 
of the adult insect were to be found invaginated beneath the 
surface of the body of the nymph. Newport (1832) had 
observed the concentration of the ganglia of the ventral 
nerve cord as it changed from the larval to the imaginal 
condition, but beyond these facts nothing was known; and 
Oken, who wrote his voluminous ‘^Allgemeine Natur- 
geschicht©’' at about this time (1836), summarized his know- 
ledge of the process thus (vol. 5, p. 714): — “At the last 
moult the insects become covered by a homy shell, which is 
devoid of feet and oral appendages. Consequently in this 
stage they lie quiet for several weeks, often throughout the 
whole winter, without feeding or moving, and in this con- 
dition are spoken of as pupae or nymphs. Under this shell 
is gradually formed the perfect insect, the fly with its three 
body parts, with its new feeding organs, feet and wings; 
finally the skin splits dorsally, the insect creeps out, waits a 
few minutes till it has hardened, and then crawls or flies away, 
to seek other food or to reproduce. This gradual step-like 
development is spoken of as a transformation or meta- 
morp33i)si5.’^ 

It was not till the publication in 1864 of Weismanii's 
great memoir on the metamorphosis of the blow-fly that any 
light was thrown on the process. Weismann, without any 
modem technique available to him, and using only the old 
method of hand dissections, studied the process with remark- 
able accuracy. His observations were made more on broad, 
general, anatomical lines. He was able to show that the 
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laival tissues underw^ent a process of disintegration — 
^ histolysis' ' he called it — ^into rounded bodies, which he called 
Kdrncheiikugelii, and that the imago in turn was formed 
from small areas of cells, which Swammerdam had already 
discovered, though he had not recognized their significance ; 
to these he gave the name “imaginal discs." He was able 
to demonstrate the sexual organs in a young condition in 
the larva, and to show that the insect metamorphosis was 
entirely different from the alternation of generations that 
occurred in some groups of animals and plants. He demon- 
strated the occurrence of metamorphosis in most of the organs 
of the body, including the heart and nervous system, which 
other investigators with more elaborate technique at 'their 
disposal have since questioned; and though his observations 
were necessarily incomplete, and did not extend largely to 
cell changes, yet his conclusions were, in the main, correct. 

Since Weiamann's memoir the blow-fly (GalUfhora) has 
been used by a number of investigators for the study of 
metamorphosis, so that our knowledge of the process in this 
insect, though still very incomplete, is much fuller than that 
of any other. In 1876 the Bussian Ganin wrote upon it, 
and described the imaginal ‘"nests" within the intestine. 
In 1884 Van Bees, and in the following year, quite inde- 
pendently, Kowalevsky, guided by Metchnikoff’s recent dis- 
covery of the phagocytic action of leucocytes, showed that the 
larval tissues were destroyed by the interference of these 
colourless corpuscles of the blood. A special interpretation 
was therefore placed on Weismann's histolysis, and the 
“Kornchenkugeln" proved to be nothing but gorged phago- 
cytes, a fact the truth of which Metchnikoff had himself 
already perceived from the drawings given by Ganin. 

Since that time a number of other observers have added 
details to the knowledge accumulated by the earlier workers : 
— Van Bees studied it in 1888; Lowne published a few 
observations (mostly incorrect) in 1890-1895 ; Vaney wrote 
about it in 1902; while Perez published his very detailed 
work in 1910. 

In 1899, and later in 1901, Berlese published his observa- 
tions, and seriously questioned the important role which the 
leucocytes were believed to play in the removal of the larval 
tissues. From the earlier writings it seemed to follow that 
the leucocytes attack the living tissues, so that metamorphosis 
is, ill part, brought about by more than usually highly- 
endowed leucocytes, Berlese denied this conception entirely. 
As he appears to have been misunderstood by others, it is 
best to quote his own words (1901): — ‘^Phagocytosis never 
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occurs, and amoebocytes only become active when the muscle 
has disintegrated through internal causes/' By pliagocytosis 
he evidently means the phagocytosis of livin(t tissues ; and 
his * 'amoebocytes" appear to be a congregation of various 
kinds of embryonic cells and leucocytes, though he does not 
specially mention these. Perez (1910), on the other hand, 
has taken precisely the opposite view, and regards the 
leucocytes as playing the main part in the destruction of 
tissues. "I think I have proved satisfactorily that the dit^- 
integration of the muscle is due to phagocytes, and that there 
is no spontaneous fragmentation of this organ into sacrolytes, 
as Berlese thought." I may say at once, that the study of 
the metamorphosis of Nasonia has led me to conclude that 
while neither statement is quite correct neither is wholly 
wrong; phagocytes play a large part in the removal of larval 
tissues, but such tissues are always dead. 

Brides the observations of these workers, others have 
been made on portions of the metamorphosis of other insects, 
but nothing so extensive as those made on the blow-fly exists. 
In 1875-1878 Kiinckel d'Herculais published his studies on 
the structure and transformation of the syrphid fly Yohicella; 
Deegener in more recent years has studied the transformation 
of the intestine in a number of insects; and Verson (1898) 
examined it in the silkworm. Perez (1902) examined por- 
tions of the metamorphosis of the ant Formica rufa; Bauer 
studied the transformation of the brain in several insects; 
and in 1912 Giinther investigated the development of the eye 
in Dytiscus. In 1910 Poyarkoff published his very interest- 
ing observations on the metamorphosis of a beetle, Galer^ca; 
he showed that, while some organs underwent the usual type 
of phagocytic histolysis, others (the integument and part of 
the intestine) passed through a remarkable process of cellular 
rejuvenation. 

It may be said then, that while we possess a considerable 
knowledge of the main features of insect metamorphosis, on 
some of the fundamental facts much difference of opinion 
prevails. Why do the larval tissues disappear? Do the 
phagocgrtes kill them, or do they merely reipove them after 
they have died ? If the latter, then how is their death brought 
about? If in one insect phagocytic histolysis occurs, and in 
another merely cellular rejuvenation, how are we to correlate 
the processes ? It is these questions that I shall attempt to 
answer in the present paper. The histological changes under- 
gone by some of the larval organs, moreover, have never been 
examined-yheart, peripheral nerves, ventral nerve cord, and 
others; whilst the greatest differences of opinion prevail about 
the details of other organs such as the muscles and intestine. 
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An equally interesting question is the relation in which 
the insects which show a metamorphosis stand to those in 
which it is absent; this question has been discussed by Lub- 
bock (1874), and more recently by Deegener (1909). Lub- 
bock's conclusion, that the metamorphosis was made necessary 
by the larvae developing different feeding habits and con- 
sequently different mouth-parts fro-m those of the adult insects, 
is not very satisfactory. While it is true that the transition 
from one to the other would have to be slow and would have 
to take place during a resting stage, it fails to account for 
the metamorphosis of structures of almost negligible import- 
ance, such, for example, as the fine somatopleural membrane 
beneath the integument. It fails also to explain the meta- 
morphosis of the feeding organs in insects in which the larvae 
and adults have the same feeding habits, such, for example, 
as many of the carnivorous and leaf -eating beetles. More- 
over, the real tiling to show is why the larval form should 
ever have been evolved, necessitating the parallel evolution 
of a metamorphosis, when some insects, very successful in 
the struggle for existence, have got on so well without it. 
The conclusion of Deegener, that the larval form is, a stage 
graduallyinserted between the early embryo state and the adult, 
is undoubtedly quite correct, and seems to be usually accepted 
to-day. Nevertheless he throws no light on the reason why 
such a form should ever have been evolved, nor does he 
explain why it later transforms itself into the mature insect. 

It was to answer these several questions that the present 
work was undertaken. The insect which I have employed is 
a small chalcid wasp, Nasonia hrevicormSy very common in 
Australia and America as a parasite on exposed pupae of 
muscid flies. According to Mr. A. A. Girault it is identical 
with Nasonia abnormis, Boheman, from Europe, and is evi- 
dently of world-wide distribution. As the work proceeded 
I found myself at a disadvantage in that very little was 
known about the internal anatomy of chalcid wasps, while 
the study of the anatomy of the larvae had also been 
greatly neglected, and more than one very serious 
misinterpretation have been accepted as fact. I have 
therefore resolved to extend the scope of the paper. In 
the first portion the various organs of the larva 
and adult are described and a fairly detailed account of 
them is given as they transform from the larval to the adult 
conditions. In the second part I shall attempt to explain 
the physiological basis of the metamorphosis, and to discuss 
the factors which have underlain the evolution of the process. 

The earlier parts of this investigation were carried out 
in the Laboratory of the Biology Department, University of 
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express my gratefulness for permitting me to perform the 
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for the loan of indispensable literature, so difficult to procure 
in Australia. I am also much indebted to the trustees and 
director of the Australian Museum, Sydney, ^ for the per- 
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the facilities which he placed at my disposal. Finally, I 
wish to express my sincere thanks to Professor T. Brailsford 
Robertson, of the University of Adelaide, for the many sug- 
gestions and kindly criticisms he has offered me since I have 
known him. 

TECHNIQUE. 

The methods employed here have been fairly simple. For 
the examination of the grosser anatomical processes whole 
mounts stained or unstained, or partial dissections, so far as 
these could be made, have been used. For all the finer 
histological details I have employed sections stained by the 
Heidenhain iron haematoxylin method. Eosin or acid fuchsin 
has been frequently used as a counter-stain. Fixation was 
always made with Bouin^s ‘‘picro-formoh' mixture. As these 
methods gave very satisfactory results in the majority of 
cases nothing more elaborate was attempted. 

PART I. 

On the Structure and Post- Embryonic Development 
of a Chalcid Wasp, Nasonia, 

A. — The Exteenal Featuees. 

The eggs of Not^onia, deposited by the female, beneath 
the hard shell of the fly pupa, on to the surface of the delicate 
developing nymph, hatch after a period varying from thirty 
to seventy hours, into small white maggots, about *3 mm. in 
length. These are the larvae in the first instar. 

Tlie larva (fig. 1) is composed of fifteen segments, of 
which the last two can easily be ** telescoped'' into the one 
preceding them. The last segment is difficult to detect in 
living material. If, however, the larva is placed in a clearing 
solution, which causes considerable shrinking in the cuticle, 
then the segment is unmistakable. 

Of these segments the first two eventually produce the 
he^ of the adult^ wasp : the next three develop the thorax, 
while the remaining ten give rise to the abdomen of the 
insect. 

The first segment bears the mouth on its ventral side; 
the last, the anus; but the larva, thongh it feeds rapidly, is 
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quite incapable of defaecating. The first two segments bear 
ventrally a large, powerful, chitinous “rack/’ the tentorium, 
which acts as a support for many of the muscles in the 
anterior ^ region of the animal. The tentorium consists of 
three chitinous bars — really thickenings of the larval cuticle — 
two lateral ones, bent outwards, and an anterior connecting 
bar; while, behind, the structure is supported by a very 
powerful chitinous liar which is fonned in the embryo as a 
secretion from a pair of epithelial ingrowths from the walls 
of the second segment 

TIt.© anterior three bars are shed at each moult, and re- 
formed on the new cuticle ; they do not reappear in the pupa. 

Tile mouth is a rather small, transversely elongated, oval 
slit, and is armed on either side by a pair of minute, sharply- 
pointed triangular mandibles, capable of quite active move- 
ment. Tile head is provided in front with a pair of very 
minute processes, evidently having some sensory function; 
their nature will be referred to more fully below. 

No other appendages are present. 

Four pairs of spiracles occur; one on the third segment, 
the next on the fifth, the third on the sixth, and the last on 
the seventh. 

The larva feeds rapidly and shows a great increase in 
bulk, an appearance which is accentuated by the inability of 
the larva to void the intestinal contents. Feeding takes place 
by the application of the mouth to a hole tom in the integu- 
ment of the fly nymph by the sharp larval jaws, the food being 
sucked up into the buccal cavity of the larva. The larva 
itself does not appear to move from its orginal place of 
feeding. 

After about thirty hours the larva moults; the second 
instar differs from the first only in its greater size, and in 
the presence now of a set of nine spiracles. 

The larva undergoes several other moults, but it is very 
difficult to determine their number, as the various instars 
cannot be recognized by any structural differences. Maud 
Haviland (1920 and 1921) found four instars in two other 
chalcid wasps, species in which differences in the various 
larvae were very obvious. 

After feeding for about three days the larva enters upon 
the resting stage*^ ; food is no longer taken up, and a number 
of remarkable processes begin within the body of the larva. 

Eventually after about a day the larva defaecates, the 
contents of the intestine being voided as minute rounded 
greyish or black pellets; as a result the larva changes from 
a dirty grey to a pure white colour. 

During the next twenty hours — the post-defaecation 
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period — ^the changes commenced in the resting stage continue } 
other changes, which have gone on at a very slow rate during 
larval life, become greatly accentuated. A convenient term- 
ination for this somewhat artificially conceived period is the 
last larval moult, which discloses the pupa (fig. 7). 

Moulting is initiated by a dorsal splitting of the larval 
cuticle, Tlie integument of the pupa is covered with minute 
papillae, which produce a rough surface ; and this the pupa 
employs in freeing itself from* the larval cuticle. The actual 
ecdysis lasts about an hour, and may best be described as 
taking place by a slow wriggling of the nymph, the larval 
sheath being gradually pushed farther back. 

The liberated pupa has in many respects the appearance 
of the adult insect. The general shape and size of the pupa 
is the same as that of the imago; the antennae, legs, and 
mouth appendages have attained their full length, but are 
thick, '‘fleshy,^’ and ungainly in appearance. In the female 
the ovipositor is quite prominent, lying along the median 
ventral surface of the abdomen. 

So far, then, as the external features are concerned, the 
most pronounced transformation takes place not in the pupa, 
but in the resting stage and post-defaecation stages of the 
larva. I shall describe first the changes in the external 
appearance of the developing insect as it lies within the 
larval sheath, and then follow the structures, so produced, as 
they continue to develop under the cuticle of the last instar 
— ^the so-called ‘ ‘pupal-sheath. This wiU be followed by an 
examination of the histological processes which bring about 
these remarkable external changes; and finally, the internal 
transformation of the larva will be described. These changes, 
however, must not be regarded as commencing at, or near, 
the time of pupa formation ; they have, to a certain degree, 
been going on during larval life; slowly, indeed, and perhaps 
even spasmodically, but still they have been going on. Some 
time before moulting, however, these changes have become 
accentuated, and others, which have not yet commenced, 
are now initiated; but even these are to be regarded only 
as the result of processes which have gone on in the larva. 

The general shape of the ''living'^ portion of the feeding 
larva is identical with that of the larval cuticle which it has 
secreted, i.e., it is an elongated ovoid maggot, thick in the 
middle, and gradually tapering at either end. But some 
time before defaecation starts the integument beneath the 
cuticle b^ns to change its general shape; that of the first 
two segments begins to round itself off, and, before the larva 
moults, has transformed itself into the he^ of the future 
wasp. A gradual increase or diminution in the size of the 
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fallowing three segments gives the thorax the general shape 
that it has in the imago ; the abdomen shortens considerably, 
rounds itself off, constricts considerably at both ends, while 
at the same time portions of its anterior segments move for- 
wards, and fuse with the thorax to form a compound struc- 
ture, the ‘^alitrunk,’^ so characteristic of the Hymenoptera. 

The head and its appendages may be considered ’first. 

The Head and Appendages, 

The head of the adult wasp is developed from the first 
two segments of the larva; the first segment, to which the 
name oral segment may be applied, develops into the front 
and lower portions of the head, and gives rise also to the 
antennae and lab rum. The second segment may be called 
the post-oral segment; from it develop the upper and occipital 
regions of the head, including the ocelli and great eyes, while 
below it produces the maxillae and labium and also the 
mandibles. 

The fact that the first two segments of the larva are 
concerned in the formation of the head can readily be verified 
by following the spiracle of the third segment through the 
metamorphosis, the spiracle remaining as that of the first 
thoracic segment. Already in the late feeding period of the 
larva, the imaginal discs of the head appendages have become 
clearly visible. From the upper portion of the first head 
segment the antennae grow out as short thick processes, 
which, on account of the pressure of the larval cuticle above 
them, are forced to grow downwards (figs. 3, 12). Each 
antenna has, towards its distal .end, a short blunt papilla, 
which fits into the sensory structure on the first segment, 
referred to above. 

Around the mouth, the other head appendages soon 
become prominent; immediately in front of the mouth are 
a pair of quite distinct outgrowths — ^the rudiments of the 
labrum — ^wliich structure is, at this stage, distinctly paired 
(fig. 13). The labrum is generally regarded as a simple, 
unpaired downgrowth from the upper edge of the mouth, but 
in Jasonia its paired condition is quite clear; Patten has 
also figured the labrum as a paired structure in Actlins, (See 
Korschelt and Heider, part iii., p. 326, fig. 160). 

The other mouth appendages are developed from the 
second (post-oral) segment; their actual interpretation is, at 
first sight, very confusing, for though they are developed 
from the post-oral segment, some of them take up a position 
actually somewhat in front of the mouth, which is situated 
well within the first segment. The apparent paradox finds 
its explanation in two facts: firstly, the small mandibles of 
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the larva, which are merely a cliitinous secretion from a paiL 
of the mass of cells which will later ^develop the mandibles 
of the adult, are produced from a short maudibiilar imaginal 
disc, which grows forwards from the second segment and 
terminates close beside the mouth; secoiidlya in the late larval 
stages there is a considerable shifting forwards of the lower 
surface of the head, the anterior portion of the second seg- 
ment being pushed into the cuticiilar sheath of the first. ( I 
may draw attention here to a fact fiom which an important 
deduction can be made later, vu,, that the antennae and 
mandibles of the larva, though so absolutely distinct from 
those of the adult, are yet developed in close connection with 
the same group of cells — the antennal and mandibular 
imaginal discs — as produce the corresponding structures in 
the adult wasp.) 

Of the '‘post-orar^ appendages four pans may be recog- 
nized. The most anterior is a pair of short outgrowths, 
which I shall call here the second antennae (fig. 13). Their 
homology will be considered below. Immediately behind these 
'arise a pair of long outgrowths, which end close to the 
larval mandibles — they are the mandibular rudiments ; close 
behind these, and nearer the mid-line, is a pair of short 
stout maxillary rudiments ; and behind these, and still nearer 
the middle, are the rudiments of second maxillae, quite dis- 
tinctly paired at this stage (fig. 13). 

Of these appendages the mandibles are the largest, and 
I have seen larvae, slightly before defaecation, wJiich each 
is provided with a palp, which, at this stage, is even longer 
than the mandible itself (fig^ 3). I have also observed larvae, 
in the same stage of development, in which no mandibular 
palps were visible. In order to be certain that I was not 
confusing the mandibles with the first maxillae, I examined 
the mouth appendages of defaecating larvae, cut in serial 
sections; under wliich conditions no error could he made in 
determining the various mouth appendages, and the mandi- 
bular palp could be clearly seen (fig. 48). A mandibular palp 
has not, so far as I am aware, been found hitherto in insects. 
Of special interest, however, is the fact that it does not appear 
to le present in all larvae, its occurrence being perhaps a 
frequent * ‘abnormality.'' 

The first maxillae are rather short thick outgrowths at 

this stage, ^d each has a short palp on its outer side. The 

second maxillae are small, and each has a very distinct palp, 

whi^ twists around the maxilla from below, and embraces 

it distally. At the sides of the second segment are the great 

compound ey^, already differentiating in the late larval 

period; and in the middle lie the great cerebral ganfflia 
(fig. 3). 6 s ^ 
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The post-defaecation period is marked by a continued 
growth of these imaginal rudiments, the completion of the 
process being marked by the last larval moult. 

The head integument bulges outwards, and the biseg- 
inental condition disappears (fig. 12). The head grows, especi- 
ally in height, while above and below the posterior head 
integument grows inwards to form the nearly vertically 
sloping occiput. As a result of these changes, and probably 
also on account of the pressure exerted upon it by the over- 
lying larval cuticle, the head adopts the curious retracted 
attitude so characteristic of the insect. The second segment 
may also be observed, at the end of larval life to be partly 
invaginated into the third. In Galh'phora this condition is 
much more pronounced. 

The antennae have meanwhile been growing greatly in 
size. Originally forward outgrowths from the upper region 
of the first segment, the pressure of the larval cuticle soon 
forces them to turn back upon themselves and downwards; 
in the post-defaecation period they grow greatly in length 
and thickness, and at the time of pupation, are in the form 
of two thick appendages, lying ventrally and extending two- 
thirds the distance down the thorax (fig. 7). 

The mouth parts meanwhile continue to grow in size, 
the turning downwards of the head, as already described, 
forcing these into the position in which we see them in the 
imago. Shortly before the larva undergoes its last moult they 
cease to grow, and develop a cuticle on their surface. They 
are now large thick ungainly structures (fig. 14), in no way 
resembling the neat, specialized mojith parts of the imago. 
The labium is a triangular, irregular flap overhanging the 
mouth; the mandibles are a pair of irregular, ‘'shapeless'^ 
masses, each bearing its palp, which has now, however, 
greatly degenerated and is little more than a tubercle on 
the mandible. The maxillae are nearly as large as the 
mandibles and project forwards ; the palps exceed the maxillae 
in size and are extremely prominent. The labium is quite 
large and from its posterior part project the palps. The 
second antennae have disappeared. 

The remainder of the development of the mouth append- 
ages, during the pupal period, consists of a very pronounced 
shrinking of the structures within the cuticle which they have 
secreted, as a result of which they gradually assume their 
adult shape (fig. 14). 

This process commences a few hours after pupation, 
and within twenty-four hours is practically complete; seg- 
mentation of the appendages has become very marked, and 
bristles are developing on them. The proximal portion of 
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the labium (fused mentum and submentum) is almost square 
in shape, and from it spring the medium-sized labial palps. 
The distal portion of the labium^ (fused endopodites) is slightly 
wider than tlie proximal portion (fig- 14), and its surface 
is developing a very delicate pubescence. The labial palps 
are rather club-shaped, with a distinct indication of three 
segments; bristles are already clearly visible on them. The 
first maxilla© have shrunk to rather short, styleb-liko struc- 
tures (fig. 14), and have developed bristles; while the huge 
maxillary palps of the early pupa have shrunk to a pair of 
graceful, four- jointed appendages, on which bristles have also 
begun to develop. 

The shrinking of the mandibles has been less pro- 
nounced; each has assumed the shape of a powerful,^ slightly 
curved jaw, armed distally with three (occasionally with four) 
short blunt teeth; the mandibular palp has entirely dis- 
appeared and its position is indicated, now, only by the 
chitinous tubercle of the pupal sheath. 

The labrum does not undergo any marked changes, except 
a diminution in size. 

As a result of these processes the mouth appendages, in 
the shapes in which we see them in the adult, have been 
produced; chitinisation of this cellular mould, which soon 
ensues, results in the more marked segmentation and the 
hard consistency of the mouth parts, such as we see them in 
the mature wasp. 

The antennae, meanwhile, have been undergoing changes 
parallel to these; at the time of pupation, as we saw, the 
antennae were in the form of two thick, slightly segmented 
appendages lying laterally along the ventral side of the 
thorax. 

In the early pupal periods the segmentation becomes 
more distinct, and at the same time shrinking takes place; 
as a result of these processes, the antennae adopt their adult 
appearance after about thirty-six hours; bristles, which are 
first seen some eight hours after pupation, are well marked 
at this stage ; rapid chitinisation of the surface of the antennae 
ensues, resulting eventually in the production of the fully 
developed appendages. 

The antennae of the male and female differ slightly; in 
both sexes there is a long proximal joint, followed bv a 
joint about one-third the length of the first; then come two 
very small joints, followed by nine larger ones, all of about 
the same size. In the feixiale the last three joints are arranged 
so as to form a very distinct club (fig. 11) ; in the male no 
such modification can be seen. 

The chief point of interest in the development of the 
mouth appendages is the occurrence of a mandibular palp? 
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probably as an abnormality (since some individuals do not 
appear to show it) ; the occurrence of this palp definitely 
proves the homology of the mandible with a metameric 
appendage. 

The curious nature of the labium is worthy of special 
attention. Its anterior surface, formed as a chitinisation of 
the protoplasmic ' 'pubescence” already described, is developed 
into a strong rasping-organ. Though present in both sexes 
the "rasp” is more strongly developed in the female. The 
strength and efi&ciency of the labium is further increased by a 
pair of hard, outwardly diverging chitinous bars lying within 
its distal segment. 

Also to be especially noted is the fact that the head 
appendages first grow in size, and not till the mature size has 
been reached, and even exceeded, does differentiation take 
place. This same fact will be seen also in the development 
of the legs and ovipositor and other appendages; it seems, 
indeed, to be true of the body surface in general (fig. 8) ; 
first the body becomes moulded, then it begins to undergo 
differentiation producing the various joints, spines, bristles, 
sculpturings, etc., that adorn the insect’s body — first growth 
and arrangement, then differentiation. This fact can be 
demonstrated especially clearly in the compound eyes (see 
these). , The post-defaecation and resting periods are the time 
in which the optic cells adopt their arrangement ; in the pnpa 
they differentiate. 

Looked at in this light it is possible to regard the pupa 
not merely as an artificially conceived, but as an embryo- 
logically quite distinct phase. Growth occurs in the resting 
and post-defaecation periods; the pupal period is the period 
of differentiation. It should be clearly understood that these 
remarks refer merely to the external characters (integument) . 

Meanwhile the great eyes and the ocelli have been devel- 
oping. These structures are merely modifications of the 
integument; already in the resting stage the great eyes are 
clearly recognizable ; they grow over a large part of the sides 
of the second segment. In the defaecating larva facets are 
already clearly indicated ; these become more distinct as 
development continues. At the end of the larval life the 
eyes are very large, and have assumed their typical bulged 
appearance. After thirty-six to forty hours the eyes gradually 
change from a creamy to a pale-reddish colour, which becomes 
bright red a day later. 

The ocelli have meantime been developing at the vertex 
of the head, and are seen in the newly formed pupa as three 
prominent rounded tubercles arranged in a triangle. 

After about three and a half days the head gradually 
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blackens, and tliis blackening soon spreads backwards over 
the whole body ; as a result the head is now seen to be marked 
with the sculp turings characteristic of the species. 

The Con^t}fnfion of the Head, 

Having now described the development of the head, we 
may apply the observations to an attempt to determine the 
metameric constitution of the insect head. 

Regardless of the actual position which the head append- 
ages have taken up, secondarily, we may enumerate and 
classify them as follows: — 

(a) Pre-oral appendages — antennae, labrum (on first 
head segment). 

(h ) Post-oral appendages — '‘second antennae,'' mandibles, 
first maxillae, labium (on second segment). 

The oral segment gives rise to the face ; the post-oral segment 
develops into the occiput, the vertex, and probably into the 
frontal region; from it develop the ocelli and the compound 
eyes. 

This bisegmental condition seems to be very common 
among chalcid wasp larvae. Berlese, for example, in his 
figure of Tapinoma erraticum, actually shows the cerebral 
ganglia lodged in the second segment, while the third 
possesses the first (thoracic) spiracle ; the same thing, is seen 
in Diachafima^ and in the encyrtid wasp Amtralenci/rtus, and 
is probably very common, if not universal, among these para- 
sitic hymenoptera. The presence of two head segments is 
especially useful in helping us to determine the homology of the 
insect head. 

The presence of three biramous appendages can be inter- 
preted only in one way, viz., that three body segments, of 
the primitive annulate-like ancestor of the arthropods, 
gradually moved further and further forward, till eventually 
they became incorporated into the head. This is, however, 
it seems, the usually accepted view; the occurrence of a 
mandibular palp as an abnormality makes the homology more 
certain than ever. What the exact limits of these suppressed 
metameres on the post-oral segment really are, it is not 
possible to say. 

The oral segment is provided with two pairs of append- 
ages, which have never been observed in a biramous condition 
—the antennae and the labrum. The position of the antennae 
so far forwards, with no appendage in front of them, confirms 
Korschelt and Heider's view that the antenna of the insect 
is homologous with the crustacean antennule; the small larval 
sensory structures already referred to must, since they are 
formed from the ^'antenna," be likewise homologous with 
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the Crustacean antennule, or at least 'with a small portion of 
the antennule It should be noted, also, that the presence 
of the antenna (antennule) on the oral segment does not pre- 
vent its arising in embryos hehind the mouth, a fact which 
Weismann first discovered in Diptera^ and -which has been 
confirmed by Heider for H ydi ophiJits, by Patten for Acihus^ 
by Nusbaum for Meloe, and by others 

When, now, w© look in the Xasonia larva for the repre- 
sentative of the true antenna of the primitive insect it seems 
that the structure which I have spoken of as the "'second 
antenna’^ must be looked upon as such. It arises from the 
post-oral segment, but actually takes up a pre-oral position, 
and is quite a transient structure. This same post-oral seg- 
ment also gives rise to the eyes and ocelli 

It seems then that we must regard the insect head as 
composed of at least five segments; the first bears the mouth, 
the labrum, and the "antennae^'; the second bears the vesti- 
geal true (second) antennae, the ocelli, and eyes; the third 
is represented only by the mandibles; the fourth by the 
maxillae; and the fifth by the labium. 

It is unlikely that the three segments, with biramous 
appendages, should be anything but the first true metameres 
of an annulate worm ; the oral segment would then represent 
the prooephalic (prestomial) segment of the annulate, and 
the post-oral (with the exception of the three biramous 
appendages) would be the descendant of the cephalic (peri- 
stomial) segment. The presence of the mouth on the second 
segment of Polychaetes cannot be taken as contradicting this 
view, since in the Oligochaetes it is on the first segment. 
The view above expressed receives very strong support from 
the fact that the post-oral segment of Nason ia and the peri- 
stomial segment of the annulate both lodge the cerebral 
ganglia 

The view above expressed, then, would regard the insect 
head as built up of five annulate segments as follows : — 


Name and No, of 


Represented in 

Represented in 

Segment. 


Nasonia larva by — 

Imago by — 

1 . Px'ocephalic s e g- 


Oral segment i 

1 Face, antennae, 

ment 

2. Cephalic segment’ 

3. First body meta- 

more 

4. Second body meta- 

merc 

5. Thiid body meta- 

mere 

. 

Post-oral St graent 

i 

1 labrum, mouth ^ 

' Apex of head, occi- 
put, brain, com- 
1 pound eyes, ocelli 
M<uidibl€s 

1 Maxillae 

Labium 
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The extreme view of the constitution of the ins^t head 
was taken by Savigny (1816) who regarded it as consisting of 
seven segments, corresponding to the antennae, labrum, ocelli, 
great eyes, mandibles, maxillae, and labium that the 
uniramous antennae and labrum indicate two distinct seg- 
ments, is very improbable ; that the eyes and ocelli indicate 
such segments is impossible. Huxley regarded the head as 
constituted, most probably, of six segments. A much better 
conception is that of Lowne (1890), who regards the insect 
head as composed of four segments; his large head capsule 
(paracephala) lodges the brain, eyes, and antennae and bears 
also two bulbous prominences in front — the (upper) posterior 
cephalocoele, which bears the ocelli, and the (lower) anterior 
cephalocoele. The fact that the posterior cephalocoele bears 
the ocelli shows it to be homologous with the upper part of 
the second segment of Nasmia; the paracephala of Lowne 
are homologous with the remainder of the second (post-oral) 
segment in Nasonia, excluding, of course, the appendages 
which Lowne speaks of collectively as the ‘‘metacephalon.’’ 
It is the anterior cephalocoele and the neighbourinty parts of 
the paracephala which are specially interesting; this region 
bears the antennae, and gives rise in various insects to the 
epistome, the labrum, and the rostrum, and probably the 
mouth ; and there can be no doubt that it is homologous with 
the oral segment of Nasonia, Lowne working with a number 
of insects never found it as a distinct segment, the structure 
having evidently become merged into the paracephala. An 
examination of the Nasonia larva, however, leaves no doubt 
as to its being segmentally distinct. 

The posterior cephalocoele is the Voderkopf of Korschelt 
and Heider. According to Lowne it persists in dragon-flies 
as a bladder-hke swelling which lodges the ocelli; its 
persistence in Coleoptera seems to be proved by Lowne's dis- 
covery of ocelli as an abnormality in Cicindela; in the 
Mmcidae a great part of the postOTor cephalocoele is with- 
drawn into the rest of the head, as the cerebral vesicles, which 
are evaginated during metamorphosis* 

The only difference, then, between the view of Lowne, 
and that which I have expressed above, is in the bisegmental 
nature of the ^'paraoephalon.'* In most insects its existence 
is only a possibility ; in Nasonia it is a certainty. In figs. 42 
and 43 of his work on the blow-fly, moreover, Lowne actually 
figures embryos of Gcdliphora^ in which the head consists of 
five segments, and actually appears to be in a condition 
similar to that of the free larva of Nasonia, His figures 
are taken from Weismann^s great work. 
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The (true) Thorax and its Af'pendages. 

The true thorax of the imago is represented by the third, 
fourth, and fifth larval segments, which are all fairly equal 
to on© another in size. Running vertically down each seg- 
ment, on either side, and close behind the spiracle, is a narrow 
streak of integument differing from that which covers the 
remainder of the segment These six narrow streaks con- 
stitute the imaginal discs of the thorax (fig. 2). 

They are clearly visible through the cuticle of the 
advanced larva, and connected with each are the imaginal 
discs of the thoracic appendages (figs. 2, 5, 6) ; the first pair 
bear only the first legs; from the second (mesothoracic) seg- 
ment develop the first wings above, and the second legs below; 
the third (metathoracic) disc bears the second wing disc above, 
and the rudiments of the third legs below. 

The wing discs are rather elongated and can be seen to be 
enveloped in a distinct sac. The leg discs are much shorter 
than those of the wings; and the sacs in which they are 
carried are very distinct, each bearing a small opening on to 
the surface of the integument, below the larval cuticle. 
Neither in the wing, nor m the legs, could I detect any 
indication of a biramous structure. 

During the resting stage of the larva the imaginal discs 
begin to grow rapidly; the integumentary discs spread out in 
all directions, the first two, especially the second, rapidly; 
the last very slowly. The discs of the appendages soon grow 
out of their sacs ; already in the larva at the time it defaecates 
the legs have protruded so far that they begin to bend upon 
themselves beneath the larval cuticle, and we see the earliest 
indication of segmentation. The wing discs, on the other 
hand, grow downwards as two large sacs, and do not bend 
(fig. 3). 

About ten hours after defaecation the discs have, to a 
large extent, assumed their imaginal shape and size; not till 
about the time of pupation, however, as will be seen later 
when w© examine the histological structure of the developing 
discs, is the process of encroaching quite complete. Tlie first 
thoracic disc is now seen to have projected forwards to form 
a hood over the upper part of the head; the second disc 
has far outstripped the other two, and, growing right under 
the cuticle of the fiirst thoracic segment of the larva soon 
assumes its imaginal dimensions ; from it about three-quarters 
of the thorax develops; the metathoracic disc scarcely 
lengthens at all, and persists as a small ring behind the great 
mesothoracic segment. 

The legs and wings have meantime been extending, and 
already in the larva a few hours after if has defaecated the 
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process of segmentation of the legs lias proceeded fai\ In 
tlie larva ten hours after defaecation a coxa is distinctly 
visible behind the femur ; the region where the leg showed its 
original bending marks the beginning of the tibia; the tarsus 
is also clearly visible; on the third tarsus at least four seg- 
ments have been produced, on the other tarsi joints are just 
forming. No trochanter is visible yet. 

The wings have meanwhile grown in size. The first wings 
are now in the form of two great hollow sac-like pockets, on 
either side of the mesothoracic segments; the hind wings are 
much smaller. 

In the larva a few hours later the legs have grown so 
long that they are found beneath the thorax, and their distal 
ends begin to grow backwards ; the wings continue to grow in 
length, and likewise become forced backwards. 

The proximal wide ' ‘mouth’ ' of the wings contracts more 
and more, and the great sac-like structures transform, in the 
late larva, into others having the shape more nearly of the 
wings of the adult. Rapid growth of the legs continues, so 
that just before the end of larval life the first leg has grown 
backwards nearly to the end of the thorax ; the second about 
one-third the distance down the abdomen; the thiid about 
one-quarter the length of the abdomen from the end. The 
wings also, especially the first wings, have become very large 
and have enveloped the sides of the thorax. 

All the segments of the legs, except the trochanters, 
are deary seen ; but the legs themselves are thick fleshy struc- 
tures, resembling only in a general way the legs of the adult 
(fig. 16). The same thing has been described above in the 
mouth-appendages . 

At an early stage in their formation as distinct append- 
ages, i.e,, in the resting larval period, tracheoles began to 
extend into the wings and legs. Each leg is provided with 
a single long tracheole occasionally branching into two parts 
distally. lie wings, on the other hand, are well provided 
with tracheoles. Tlieir aotual structure and their history 
within the wings will be described later; it will suffice to 
refer here merely to their general disposition within the 
wings. 

Running along the lower (anterior) border of the wing 
are a pair of tracheoles (figs. 44, 65), one of whicli is bifur- 
cated distally. They appear to communicate in the proximal 
portion of the wings. Passing down the middle of the wing 
are a number of tracheoles, which appear also to be branches 
of a single large tracheole at the base of the wings, this large 
tracheole giving off a pair of smaller vessels, each of which 
bifurcates in about the middle of the wing. One of these 
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small vessels passes to tlio end of the wmg and there turns 
upon itself and runs forwards again. Tliese tracheoles, as 
well as those of the legs, are all markedly twisted and 
irregular. 

jVI can while the thoracic segments have been undergoing 
further development. The second segment becomes somewhat 
convex ; the first segment grows downwards, and instead of 
overlying the rear of the head, now comes to assume its 
proper position as a shield over the neck and front of the 
thorax. A mechanical explanation of this will be given later 
(see Muscular System). 

The metathoracic segment retains its insignificant size. 

Having arrived at their maximum size, the thoracic seg- 
ments and their appendages- form a cuticle. This process, 
which is coincident with cuticle foimation over the rest of 
the body, is quickly followed by the pupal moult. 

The thorax, which has now attained its general adult 
shape, begins to undergo changes parallel to those that go on 
in the head, f.c., ridges, grooves, tubercles, bosses or depres- 
sions, etc , are developed on its surface in the positions in 
which we see them in the imago. Tliis process takes place 
on the first day of pupal life, and is soon followed by chitinisa- 
tion. Already in the thirty-six hour pupa this has pro- 
ceeded considerably, and the only changes which take nlace 
during the remainder of the pupal life consist in a thickening 
of this chitinous coat, accompanied by a general blackening, 
following close on the blackening of the head. 

The legs, meanwhile, undergo continued ' ‘differentia- 
tion' they shrink greatly within their cuticle, and the 
segments become more clearly marked (fig. 16). Already at 
about six hours after pupation the shrinking has permitted 
the growth of (protoplasmic) bristles on the surface of the 
legs; soft claws and spines are soon seen, and the trochanters 
are clearly visible some twenty-four hours after pupation. 
The view of Lowne that they are really part of the femur, 
and that they do not represent a distinct segment, com- 
parable, for example, to the coxa, or tibia, seems justified 
by their very late appearance in the pupa, the true segments 
being clearly visible even in late larval stages. Some twenty- 
four hours after pupation the legs have practically assum^ 
the external appearance of those of the imago. This is fol- 
lowed by the secretion of chit in, at first slow, later rapid, so 
that at the end of two and a half days the legs of the pupa 
are (to external appearances) identical with thos^ of the 
adult wasp. 

The wings, also, have continued to develop during this 
time. First a considerable shrinking takes place, so that the 
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wing occupies, in the twenty-four hour pupa, an area about 
three-quarters the size of the wing of the newly formed pupa 
(fig. 44). Already in the pupa a few hours old, the upper 
and lower pairs of veins of the fore wing are seen to lie 
each within a broad clear space, extending from the base of 
the wing to a distance about one-fifth the length of the wing 
from the end. In the twenty-four hour pupa these clear areas 
have become much more distinct. In the hind wings, so far as 
I could observe, only a single such clear area is formed. Tlie 
wings meanwhile have assumed, more nearly, their adult 
shape, showing now a very slender proximal region, and 
developing, at the same time, each a small basal structure 
provided with a number of irregular prominences and depres- 
sions (fig. 9), which articulate with, or into which fit, other 
depressions and projections from the sides of the thorax. 

The wing now assumes a remarkable appearance ; instead 
of remaining as a smooth fleshy structure, its surface begins 
to undergo, in the thirty-six hour pupa, a very pronounced 
folding (fig. 37) ; at the same time hairs — ^the fine pubescence 
of the adult wing — as well as bristles, and the hooks of the 
hind wings begin to appear on the surface. Tlie folding is 
soon complete, and the whole structure now begins to chitinise. 

The chitin on the hooks of the hind wings becomes fairly 
thick; elsewhere, however, the chitin remains thin, and 
closely follows the contours of the wrinkled surface of the pupal 
wing. 

^le anterior clear space of the fore wing, and that of 
the hind wing become brown in colour ; they form the nervures 
of the adult wings; the bifurcated clear areas on the rear 
half of the first wing do not change colour, and remain as 
colourless ‘^pseudo-nervures/’ so characteristic of the wings 
of many chalcid wasps. 

On emerging from the pupa the wings of the wasp soon 
straighten out. I7ot till now can we actually estimate the 
extent to which folding of the wing epithelium has taken 
place; for so pronounced has been the folding within the 
limited space afforded by the pupal cuticle covering the wings, 
that these, on expanding fully, attain, in the course of a few 
minutes, an area sixteen times that of the pupal wing. 

_ At the rear of the fore wing a slight turning over of the 
wing chitin forms the only structure on which the great 
hooks .of the hind wing can posssibly find a grip. 

The actual cellular processes which underlie this remark- 
able development of the wings will be described later (see 
page 359J. ^ 

One point seems to be worthy of special attention hero. 
Tlie fact that the clear spaces (developing nervures) of the 
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pupal wing may at times b© quite devoid of tracheoles, while 
at other times they may lodge two tracheoles, if not more, 
seems to show that the nervures have no relation whatever to 
these respiratory tubes, and that the latter have grown into 
them merely because they represent a path of diminished 
resistance to growth. It seems to follow, also, that attempts 
to airive at any conclusions as to the phylogeny of families 
and genera (in the chalcid wasps, at any rate) on the basis 
of pupal wing structure are fallacious, unless special distinc- 
tions are drawn between the wing nervures and the tracheoles 
which they may contain. 

The Abdomen and its Appendages. 

Tlie abdomen of the wasp is built up from the last ten 
segments of the larva, and in its general features the develop- 
ment IS identical with that of the thorax, «.e., the narrow 
iniaginal discs of each segment grow outwards beneath the 
cuticle of the larva and assume the general shape of the 
abdomen of the wasp. The imaginal discs, moreover, are 
similar in appearance to those of the thorax (fig. 2), being 
in the form of narrow strips of tissue, running vertically 
down each segment close behind the spiracle (in those seg- 
ments which possess one). The imaginal disc of the last seg- 
ment occupies the whole of its lower lateral regions. 

Tlie general shape assumed by the abdomen is ovoidal; 
but in this the first two segments do not co-operate; on the 
other hand, a remarkable migration takes place here, and the 
whole of the first abdominal segment, and the upper half of 
the secdnd, become merged in with the thoracic segments, to 
form the middle region of the insect, the hymenopteran 
‘^alitrunk,’' while the lower part of the second abdominal 
segment forms the petiole, which in the adult wasp connects 
the ^'abdomen'' with the alitrunk, and articulates with the 
upper part of the second segment, with which, therefore, it 
always remains in fairly close intimacy. 

It is in the larva about twelve hours after defaecation 
that this process of migration is first indicated. At this stage 
a horizontal splitting is seen in the second abdominal seg- 
ment, and shortly after, the first segment, and the upper 
lialf of the second, begin to move forwards, while the lower 
portion of the second retains its position, and eventually forms 
the petiole. At the time when the larva moults, these two 
segments have distinctly left the remainder of the abdomen, 
and have produced the ‘ 'alitrunk'' (fig. 7). At this time, 
also, the abdominal discs have completely encircled the body, 
and the lower portion of the second abdominal disc has so 
constricted as to give it the form of the petiole; already in 
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the larva fourteen hours after defaecation the petiole is cleaily 
seen. As on the rest of the body, the attainment of adult 
proportions is rapidly followed by the secretion of a delicate 
cuticle, after which the larva moults. 

The changes which occur during pupal ^ life in the 
abdomen are quite parallel to those occuiiing on the 
remainder of the body. A certain amount of sin inking 
takes place some twelve hours after pupation, bristles form 
on various parts of the body; the small sculpturings of the 
wasp’s body* are moulded on the soft epithelium of the pupa, 
and then the whole abdomen undergoes chitinisation. Tlie 
blackening of the abdomen takes place on the fourth day, 
soon aiter that of the head and thorax, e.e., the wasp blackens 
from before backwards. 

The two abdominal segments which have become merged 
into the alitrunk undergo but slight changes during pupal 
life. Just as the first thoracic segment grows downwards 
to form the front wall of the thorax, so the two migrated 
abdominal segments also grow downwards to form the rear 
wall of the alitrunk.” The two processes take place at the 
same time, and are to he explained, I believe, as the result 
of a pull, exerted upon them by the contraction of the great 
longitudinal thoracic muscles, which pass Iroiizontally from 
the one to the other (see below, p. 426). This pulling down- 
wards results in the more distinct separation of the alitrunk 
from the rest of the abdomen. The chitin in this legion 
becomes extraordinarily thick, and the whole surface under- 
goes remarkable sculpturing. In the two-day pupa, the upper 
part of the second abdominal segment is still clearly# visible 
as a small square segment embedded in the one preceding it ; 
it is about equal in size to the petiole, with which it articu- 
lates. As chitinisation advances, however, it becomes more 
and more diJQGlcult to detect. 

That the alitrunk contains the first abdominal segment is, 
of course, well known. But that the upper portion of the 
second segment is also incorporated in the alitrunk does not 
seem to have been recognized hitherto. Tlxus Sharp (1895) 
writes: — ‘'The structure of the posterior part of the alitrunk 
has given rise to an anatomical discussion that has extended 
over three-quarters of a century, with the result that it is* 
now clear that the posterior part of what appears to be thorax 
in Hymenoptera is composed of the abdominal segment. This 
part has b^n called ‘Latreille’s segment,^ the ‘median seg- 
ment,’ and the ‘propodeum.’ ”... “Although the true 
first segment of the abdomen is detached from its normal 
position and added to the thorax, yet the term abdomen is 
conveniently restricted to the part that commences with the 
true second segment” (part 1, p. 492). 
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To wliat extent this bisegmental condition of the pro- 
podeuin i'^ found in Hymenoptera generally I am unable to 
say. In Kasonia there can be no doubt of it, but to deter- 
mine its constitution in other groups would necessitate an 
embryological examination of these, the study of mature 
material being generally useless. 

It remains only to describe the segments of the rest of 
the abdomen. The third segment is large and conical and 
overlaps the second, which is rather shorter; the next is very 
long, and the following two rather shorter. The last four 
segments are small and together form the posterior quarter 
of the abdomen (fig. 4). * 

Chitinisation has taken place so as to produce distinct 
terga and sterna. 

Tlie sterna of the seventh and eighth segments do not 
meet below, the body being protected here by the sternum 
of the ninth segment. The tenth segment is partly invaginated 
into the preceding one and is represented by a terminal plate 
"which bears a long horizontal slit, the anus (figs. 21, 26). 
Surrounding this plate are other podical plates, but whether 
these are formed from the last, or from the antepenultimate 
segment, I am not definitely able to say. The last segment is 
interesting in that it bears in the female a pair of processes, 
which grow out some ten hours before putation ; in the newly 
formed pupa they are in the form of short blunt appendages 
a little longer than broad, quite prominent in ventral view 
(fig. 21). 

In the early pupa the usual contraction takes place, and 
they remain as short conical papillae at either side of, and 
just below the anus; each is covered with long bristles, 
developed early in pupal life. These are the tactile hairs, 
and the structure serves as a delicate sense-organ for thq 
female in the examination of the surface of the fiy-pupa for 
a suitable spot io pierce with her ovipositor. 

The modifications which these structures undergo in the 
male will be described in connection with the development of 
the male copulatory organs ; histological details will be given 
in connection with the description of the integument. 

In the female, meantime, the ovipositor has been develop- 
ing. This is represented in the feeding larva in its last instar 
by three pairs of imaginal discs, situated in the twelfth, 
thirteenth, and fourteenth segments, and identical in appear- 
ance with the anlagen of the legs (fig. 2) ; there is no evidence 
of a biramous structure. Some time before defaecation these 
appendages grow out above the surface ; the upper pair grow 
backwards along the ventral side of the insect as two hollow 
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appendages, lying parallel to each other (fig. 20) ; the second 
appendages similarly grow backwards ventral to these, also 
as two hollow appendages, but more closely applied ^ to each 
other; the last pair, on the other hand, extend mainly for- 
wards, and serve as a lateral protection for the other four 
appendages which the former partly enclose. Growth is rapid, 
and the posterior appendages assume the function more and 
more of a protecting sheath for the other two pairs. Already 
in the defaecating larva the second pair are closely adhering ; 
in the larva eighteen hours later the two have almost fonned 
one tube, and by the time the larva moults, there can no 
longer be any doubt as to the occurrence of a distinct cavity 
in this structure. This cavity, however, is not fonned by a 
fusion of those of the two appendages ; on the other hand, it 
is the result of an incomplete fusion of the walls of the two 
appendages, due to the invagination of the inner half of each 
into its outer half. The anterior pair of appendages mean- 
while grow in thickness, and tend to fill the available space 
enclos^ by the last pair. 

The first pair of segments meanwhile give off each an 
anterior offshoot which grows upwards and curves backwards 
into the abdomen of the wasp (fig. 21) ; from the end of this 
outgrowth, a second portion grows downwards and forwards. 
This process seems to be complete at the time of pupation. 
Already in the larva, eighteen hours after defaecation, a 
distinct chitinous cuticle has been formed around the external 
parts of the ovipositor, and the organ is now prepared for 
the moult. At the time of pupation, then, the ovipositor 
has assumed its general adult appearance, but as with all the 
other appendages, the structures are merely moulds for the 
adult organs — they have attained their required sizes ; they 
have now to differentiate. 

This takes place in the early pupal period. Tlie first 
pair of appendages shrink, and tend to enclose the second 
fused appendage, which has also shrunken ; the posterior pair 
of appendages similarly shrink, and remain as somewhat 
flattened thick sheaths, protecting the others (fig. 22). 

The aperture of the female sexual ducts is a wide trans- 
verse slit-like structure, and this opens into the cavity enclosed 
by the first and second appendages. It will be referred to 
more fully in connection with the female sexual organs. Tlie 
second appendage becomes serrated distally and projects 
slightly beyond the tips of the first pair. The whole struc- 
ture, in the two-day pupa, then undergoes chitinisation, to 
form the ovipositor of the adult. 

^ This complex organ consists, then, of a protecting sheath 
(third appendage) which encloses the actual egg-depositing 
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tube. The latter consists of a slander but vory stout rod, 
serrated distally (fig. 22), whose function is to bO‘re through 
the fly-pupa prior to oviposition, the eggs entering the hole 
through a tube formed between this rod and the pair of first 
appendages which partly surround it. The proximal portion 
of these first appendages has grown in a strong curve, ^ as 
described above, into the abdomen of the wasp; a second piece 
growing forwards and downwards from the end of this lias 
also been described above. These structures likewise chitinise 
and produce an exceedingly efficient system of phragmas. 
Tile insect has, as it were, taken full advantage of this, and 
a great group of muscles has developed, whose function is to 
move and hold the ovipositor while the latter is functioning. 
Tliese muscles are shown in fig. 22. One group radiates out 
from the base of the second appendages, and is inserted on 
to the first portion of the phragma. Other muscles are 
inserted into the descending portion of the phragma; others, 
again, are attached to the base of the ovipositor. A system of 
smaller phragmas is also developed on the ventral body wall 
to give firmer attachment to the ''origin'^ of these muscles. 
The figure, however, will make this elaborate system of muscles 
clearer than any verbal decription can. 

The action of the ovipositor is now obvious ; a pull by the 
muscles of the great phragmas will immediately swing the 
ovipositor forward out of its sheath (third appendage) into a 
vertical position, and the prolonged contraction of these and 
other muscles holds the ovipositor very rigidly for several 
minutes, during which the upward and downward movement 
of the abdomen causes the rigidly fixed ovipositor to bore its 
way through the hard sheath of the unfortunate fly-pupa. 

Tt is worth noting here, that during the development of 
the abdominal imaginal discs, the eleventh hodij segment (sixth 
abdominal) grows backwards a considerable distance along 
the ventral body wall and overlaps more than half the anterior 
portion of the ovipositor. During oviposition, consequently, 
when the very flexible abdominal segments are subjected to 
considerable strain, the ovipositor pushes these overlaps for- 
wards and has, then, the appearance of arising from a 
pyramidal structure on the ventral side of the body. No such 
structure is, of course, normally present. 

The histological clianges which underlie this development 
wdll be referred to under *‘the integument,” 

Tlie devolpment of the ovipositor cA Locuf^ta has been 
described by Dewitz (1875). He describes an anal segment 
bearing a pair of appendages (cerci) homologous probably with 
the sensory papillae of Nosonla. The ovipositor is developed, 
according to Dewitz, from the three preceding segments, one 
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of wliicli is formed late in life. The only apparent difference 
between the structure seen in Locusta and that found in 
Nasonia lies in the fact that the two second appendages do not 
unit© (in Locusta ) to form a boring organ, and that the third 
appendages do not merely act as a protecting sheath for the 
ovipositor, but actually enter into its formation. 

It is necessary to describe next the formation of the 
copulatory organs in the male. 

So far as I could observe, no rudiments corresponding to 
those of the female copulatory organs are present in the male 
larvae, and no special differentiation of external male organs 
takes place till very late in larval life. This is intimately 
connected with certain changes in the last four abdominal 
segments, which become so disposed as to allow of the 
eversion of the penis. 

Shortly after the defaeclation period the tenth and ninth 
imaginal discs of the abdomen have grown so as to assume a 
position at the rear of the animal and at the same time to take 
only a very small part in the formation of the lateral, ventral, 
or doorsal walls of the larva. This is brought about by the 
fact that the growths of these two abdominal imaginal discs are 
not very extensive; and that they actually become partly invag- 
inated into the eighth abdominal segment, which grows much 
faster than they do. This is clearly seen in the section shown 
in figs. 25 and 27. The tenth (terminal) segment is quite 
small, and bears the anus ; ventrally it is provided with a pair 
of appendages, which lie in close* contact y^ith the ninth 
segment, which segment is partly invaginated into the eighth. 
This invagination is accompanied by a marked cell-prolifera- 
tion in the integument of the invaginated portion (fig. 26)‘, 
and is already clearly seen in the defaecating larva; during 
pupal life it develops into the penis. 

The segments then chitinise and are found, in this con- 
dition, in the early pupa. It is especially worthy of notice 
that already at this stage the two appendages of the tenth 
(terminal) abdominal segment have applied themselves very 
closely to the sternal portion of the ninth (fig. 27) ; indeed, 
while the segments of the cuticle of the pupa are, in other 
respects, an exact representation of the shape of the epidermis 
which has secreted them, yet the appendages of the tenth 
segment form with the sternal portion of the ninth a outi- 
cular covering which is common to them both; an examina- 
tion of the epidermal components of this compound cuticular 
segment, however, reveals its true nature (fig. 27). In the 
pupa, shortly after its formation, a curious change now takes 
place, which results in the formation of the penis. The cells 
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proliferate rapidly, and grow inward, into the eighth seg- 
ment; the extension is very rapid, so rapid, indeed, that after 
about six hours the invagination has extended forwards as 
far ^ the posterior border of the sixth segment; the process 
continues, and does not cease till the invagination has ex- 
tended, along the mid-ventral region, well into the fifth 
abdominal segment. 

Early in the process of invagination a cavity is developed 
in the mass of cells; and at the terminal (anterior) end this 
cavity dilates, to form a small sac, the vesicula seminalis 
(fig. 27), which is, therefore, formed from deeply invaginated 
epidermal cells, and is in no way to be regarded as a meso- 
dermal structure. In the six-hour pupa, though already 
clearly defined, it has, nevertheless, not attained a very 
pronounced size; but some twelve hours later, it is quite a 
prominent bulbous dilatation at the anterior end of the penis. 

The penis is thus a structure composed of the sternal 
portion of the ninth segment, and the appendages of the 
tenth, and the whole organ is produced simply by a massive 
ingrowth of cells of the ninth segment, forwards, along the 
ventral body wall. 

Already in the earliest pupae the transference of the 
appendages of the tenth segment to the sternum of the ninth 
is clearly visible, but it is not till well within the second day 
that the distinct development of a joint separating the two 
is evident. Early in the pupa the two appendages unite to 
form a simple tube, but exactly how this takes place I have not 
been able to observe. 

The penis is, then, a simple tube, consisting of two por- 
tions, a proximal, representing the sternum of the ninth 
segment, and a distal shorter portion, developed from the 
appendage of the tenth segment. The distal segment is seen, 
in the pupa, to be invaginated into the ninth ; and both the 
segments are provided with a pair of long tendons, which serve 
to withdraw the distal joint into the one preceding it, and, 
finally, the whole structure into the abdomen. In this con- 
dition the organ is seen during later pupal life, and the ventral 
termination of the abdomen of the male, though really so 
totally different from that of the female, has, nevertheless, a 
curious resemblance to it. This is due to the fact that develop- 
ment of the male oopulatory organ is mainly a process taking 
place within the abdomen, after the pupa* has been formed* 

This internal development of the tenth and ninth seg- 
ments is accompanied by a number of changes in other 
abdominal segments, which result, in part, in the formation 
£2 
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of the accessory copulatory organs of the ninth segment, or 
in the modifications of the segments to aid in the eversion of 
the penis. In the larva slioftly before pupation, the ninth 
segment develops terminally a pair of great ^ 'beak-like^' clasp- 
ing forceps, whuch have a very important accessory copulatory 
function, while the sternal regions of the seventh and eighth 
segments, which have not kept pace with the extension of 
the tergal region of these segments, become pushed forwards 
and are partly invaginated as the penis develops (fig. 26). 

Shortly after the penis adopts its adult proportions 
muscles become developed within it. 

The histological processes underlying the changes will be 
dealt with later in connection with the development of the 
integument. 

The general blackening of the cuticle of the nupa com- 
mences some three and a half days (in summer) after the last 
larval moult, and is complete about twelve hours later; the 
wasp remains enclosed in the pupal sheath for twelve to 
twenty-four hours longer, and then, splitting the thin sheath 
which imprisons it, escapes. 


B. — ^The Integument (Histological Development). 

In the newly hatched larva the integument has reached 
a state of de^velopment, which it retains with but small changes 
throughout the feeding period. The ectoderm consists, for its 
greater part, of a single layer of cells which are of two kinds ; 
there are the large cells, less numerous than the other type, 
but occupying a greater part of the integument — ^the true 
^^larval-cells;'^ and, secondly, there are the narrow strips of 
integument consisting entirely of smaller more embryonic 
cells — ^the centres from which the imago will later develop — 
the imaginal discs of the integument; indeed, at this early 
period the rudiments of the wings, legs, mouth appendages, 
antennae, and even of the eyes are clearly recognizable, while 
the areas from wliich the general body surface of the imago 
will later develop are very prominent. 

It is to the development of the general body integument 
that we will first give our attention ; this will be followed by 
the description of the formation of the legs, wings, antennae, 
and mouth appendages; and, finally, the most astonishing of 
all the integumental changes, the development of the 
compound eyes and ocelli will be described. 

In the newly hatched larva the cells of the imaginal discs 
of the general body surface are small, short, and columnar, 
and closely packed side by side (fig. 10) ; their protoplasm is 
clear, and their nuclei are very large. As the larva grows 
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cell division takes place, so that in the larva, at the time it 
defaecates, the integumental imaginal discs contain about four ^ 
times the number of cells that we see in the newly hatched 
larva. Whether these cell divisions occur during the moulting 
period, or whether they occur gradually throughout larval 
life I am unable to say. Even this extensive multiplication 
is not suf&cient, however, with absence of actual cell growth, 
to enable the cells of the imaginal discs to maintain their early 
appearance and at the same time retain their function of 
forming an unbroken body layer, such ab is necessary in the 
secretion of a new cuticle in the period just preceding a moult. 
The difficulty is overcome by the cells gradually assuming a 
curious shape; their outer ends develop into thin flat discs 
their inner ends containing the nucleus become long and 
narrow. Thus, while the outer portions of the imaginal 
embryonic cells combine to present an unbroken surface — a 
tiue pavement epithelium — ^the inner ends, which give the 
predominating appearance to the disc, are long and narrow 
and separated by wide spaces. The large specialized larval 
cells, on the other hand, do not undergo these changes; on the 
contrary, they retain their early shape and number, and the 
only visible change which they undergo is a great increase in 
size, an increase approximately proportional to the growth of 
the larva as a whole. 

These large larval cells of the imaginal discs co-operate 
during the feeding period to form the various cuticles. 
When newly formed, the cuticle, which is simply a direct 
secretion from the ectodermal cells, embraces these very 
closely ; gradually it loosens itself, when tlie integument 
begins to secrete a second cuticle, inside the first, the two 
cuticles being very clearly visible in sections through the 
integument (figs. 47, 55). 

At the time when the larva begins to defaecate the 
ectodermal cells begin to enter upon a period of profound 
changes. The nuclei have become very large— indeed, their 
growth appears to have kept pace with that of the whole^ cell 
— but the chromatic contents appear curiously disorganized. 
Each contains a relatively gigantic nucleolus. Then follows a 
period of cytoplasmic disintegration. The entire cell contents 
break up into numerous minute globules (figs. 28, 29) which 
have a curious resemblance to nucleated cells, each consisting 
of a clear outer zone, and containing a heavily staining body. 
They are, however, purely disintegration products of the 
large cells and are not to be confused with the leucocytes, 
which are much larger than these globules; their^ curious 
construction is probably due to some obscure physical con- 
dition of the disintegration products of the cell. These 
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globules break loose from the cell, and are apparently 
dissolved in the blood. 

The disappearance of the larval cells is not, however, 
entirely one O'f chemical disintegration ; definite phagocytosis 
of the cells also occurs, but its action is quite secondary to 
that of the chemical disintegration. Indeed, it is improbable 
that there are at this stage enough leucocytes in the blood of 
Nasonia to bring about the destruction of the larval integu- 
ment — ^not to mention the destruction of other larval organs 
That the process does occur, however, is quite certain , 
leucocytes may frequently be seen lying upon or within the 
disintegrated cells, and filled, at times, with degeneration 
globules, which they have recently ingested (fig. 31). They 
are the Komchenkugeln of Weismann. 

Sometimes the cell contents do not break up into these 
minute ‘‘pseudo-nuoleated’' globules, but the whole mass 
undergoes granular degeneration and produces a large ball 
(fig. 30), which, after lying for some time within the cell 
membrane, breaks loose, and tumbles into the general body 
cavity; a few globules generally remain within the cell mem- 
branes, which now appear as irregular, empty hulks, below 
the developing imaginal integument. Sometimes, again, the 
cell contents may degenerate into large hyaline spheres, about 
the size of leucocytes, each containing several heavily-staining 
granules (fig. 28). 

In the body cavity the big granular spheres are fallen 
upon by the leucocytes, and by the intervention of these, and 
to a certain extent, apparently, by a process of solution, they 
gradually disappear. This t 3 q)e of cell disintegration is especi- 
ally clearly seen in the larva about sixteen hours after 
defaecation. 

The process of integument destruction lasts nearly a 
whole day; the cell contents first disappear, leaving only a 
thin cell membrane, which, in turn, eventually disintegrates 

Accompanying these changes in the integument there is 
a total renovation of the underlying eomatopleure. The larval 
somatopleural cells are greatly overgrown, and present a large 
nucleolus. Smaller embryonic cells, which have evidently 
lain dormant within the somatopleure, begin to proliferate 
during the period just preceding defaecation, and growing at 
the expense of the larval cells which they absorb, finally 
redevelop into a new somatopleure. The splanclmopleure, 
covering the internal organs, undergoes similar changes. 
Meanwhile the imaginal discs have become active, and, while 
the cells undergo further multiplication, begin to encroach 
upon the places occupied by the disintegrated larval cells, 
eventually replacing these entirely. The discs grow out in all 
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directions ; the outer, most actively migrating cells often 
show amoeboid processes (fig. 29), and it may be by this 
method of locomotion that the cells advance. Sometimes they 
grow right over the dead larval cells (fig. 28) ; at other times 
they seem to be unable to cross them, and. have to await the 
complete destruction of the larval integumental cells before 
they can advance further (fig. 32) . 

During the last hours of larval life, therefore, the integu- 
ment consists of areas of proliferation, the cells of which, 
growing outwards, are actively engaged in replacing the dis- 
integrated larval cells, or awaiting the total destruction of 
these. 

Eventually the imaginal discs of the integument meet, 
a cuticle is secreted and the larval moults, disclosing the pupa. 

At times leucocytes, having disposed of the remains of 
the larval tissues, are seen crammed with larval d6hris lying 
among the proliferating imaginal cells, and evidently provid- 
ing, by their disintegration, nourishment for the surrounding 
cells (fig. 31). Sometimes, also, numerous of the large hyaline 
degeneration globules are seen in similar situations (fig. 31). 

The integumental cells, unable to extend further, now 
begin to undergo structural changes; at first spindle-shaped 
(fig. 30), they soon begin to change their general form; in 
some parts of the integument, especially that of the abdomen, 
the cells are small and cubical, their outer surfaces very 
regular; the chitin secreted from them in this region is quite 
smooth. Along the dprsolateral regions of the pupa the cells 
are generally rather elongate. In the antero-dorsal region 
of the thorax (especially in the region of the future pronotum) 
this condition is especially clearly seen. Here the outer ends 
of the cells develop broad swellings, giving the cells a hammer- 
like appearance; frqm these swellings the thick chitin in this 
region becomes secreted. A somewhat similar condition is 
seen right at the posterior end of the abdomen. The ectoderm 
of the propodeum and metathorax is especially remarkable, 
being in the form of a great accumulation of ectodermal cells, 
several layers deep, all crushed together, and thus accounting 
for the contraction which external features show has gone 
on in this region. 

The secretion of cuticle now goes on very rapidly, and 
about four hours after pupation, forms a layer nearly as 
thick as that of cells which are secreting it. The cells from 
which the cuticle is being secreted, moreover, do not, as a 
rule, present a perfectly smooth surface, but become so dis- 
posed as to form a mould on which the cuticle of the imago 
can shape itself, and the various depressions and bosses, and 
other sculpturing with which the imago is ornamented, as well 
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as the hard Ibristles and claws, and even the delicate hairs 
(pubescence) are to be regarded simply as chitinisations on 
the surface of these cells, or on parts of them. The ‘‘spiral 
thread of the tracheae, as will be described later, is similarly 
merely a chitinisation of a previous protoplasmic “mould. ^ 
The small sculptu rings on the body surface generally require 
only a single cell to act as a mould for them ; ihis is veiy 
clearly seen, for example, on the head (fig 33), the dorsal 
pait of which shows forwardly projecting scalo-like bosses, 
while on the ante ro- ventral part these project upwards; and 
the cells, in early pupae, can be distinctly seen, one under each 
boss, and all disposed in such a way as to present a “scale- 
like^' appearance similar to that of the iiiiaginal cuticle which 
they are secreting. The larger sculpturings, as well as such 
structures as claws and large spines on the legs, aie, as a 
rule, moulded upon a number of cells (fig. 34) . 

Bristles, on the other hand, are unicellular structures. 
Their formation can be especially clearly seen on the ovi- 
positor and posterior extremity of the insect. Tlie ectodermal 
cells begin to elongate and develop a point at their free ends ; 
the elongation becomes more and more marked till the coll 
assumes the slender form of the bristle as we see it in the 
imago. Then it begins to chitinise (fig 35). The insertion of 
such a bristle on the cuticle of the imago is always strengthened 
by a small ring-like* supporting structure (fig. 35), and the 
protoplasmic mould even of this support can, if the hair and 
cell is observed at the right moment, be clearly seen 

The development of minute hairs (pubescence) is especi- 
ally curious. The process can be clearly observed pn the 
second maxillae (labium). Here the ectodermal cells develop 
a number of long delicate processes, giving the cells a curiously 
frayed appearance at their terminations (fig. 24) . Each of those 
processes then chitinises, to form a single hair. A single cell 
therefore acts as a mould for a number of minute hairs and the 
co-operation of a number of such cells produces the rasp-like 
pubescent structure which one finds on the “tongue-like'' 
labium of the adult Nmoma, The chitinisation of the 
epidermal cells continues throughout pupal life, and the pro- 
cess does not cease till the whole of the cells have been 
converted into chitin. A cellular ectoderm is, therefore, 
absent in Nasonia^ except in the region of the great eye. 

^ The extraordinary accumulation of epidermal cells in the 
region of the propodeum results in the formation of an especi- 
ally thick chitin layer there. Indeed, so active is the process 
of chitin secretion in this neighbourhood, that sections actually 
show minute liquid globules issuing from the chitin-secreting 
cells. 
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The cells, on the other hand, which are in the region of 
the future joint membranes, do not form a hard chitin, but 
produce a tough, but flexible, somewhat corrugated mem- 
brane. This is especially clearly seen in the neck region, and 
at the points of junction of the legs with the thorax (fig. 41). 

The somatopleural mesoderm, so far as I can obsei've, 
always undergoes a renovation during the metamorphosis, 
and eventually persists as a delicate membrane with prominent 
nuclei, immediately below the cliitinised ectodermal cells. 

The metamorphosis of the general body integument, then, 
closely resembles that described by Perez in Cdlhphora. In 
that insect, however, the imaginal ectoderm extends over the 
cells of the larval ectoderm, which do not disappear till much 
later. Though cytoplasmic degeneration, somewhat similar 
to that of Nasonia occurs, phagocytosis is much more pro- 
minent, and the phagocytes attacking the integument cells 
are, generally, already strongly gorged with phagocytised 
muscle tissue (sarcolytes). 

The Phragmas , — During the pupal period the integument 
undergoes a number of changes which result in the formation 
of the phragmas — ingrowths of the integument serving for 
the insertion of the muscles. The phragmas are of two kinds : 
there are the true phragn.as, which are actual invaginations 
of the integument (fig. 43) ; a second type of structure which 
may be designated a “false phragma^’ is essentially an 
ingrowth of the edge of a segment into the body cavity, below 
another segment which now overlaps it. An excellent example 
of such a “false phragma'^ is the anterior part of the meso- 
thoracic tergum, which, as already mentioned, is simply a 
prolongation of the mesothorax beneath the prothorax. The 
great phragmas of the ovipositor also belongs to this class. 
A false phragma, then, is a downgrowth of integument, which 
consists of only a single layer of cells. The true phragmas, 
on the other hand, are invaginations of the integument, 
generally hollow at first, and consist, of course, of a double 
layer of integument. They are found early in pupal life, and 
after some thirty-six hours chitinise, the chitin being 
secreted between the two layers. 

In the abdomen of the female a number of these phragmas 
are developed in connection with the ovipositor. They are 
rather short, and on them originate the great muscles of the 
ovipositor. 

The thorax and propodeum are provided with a number 
of transverse phragmas, for the insertion of the great thoracic 
muscles, and those of the legs and wings. One such phragma 
runs transversely just behind the scutum of the mesothorax; 
below the metathorax runs a transverse horizontal phragma. 



364 


In the neck there is also a phragma, being a hoop-like forward 
and backward •extension of the prothoracic shield, all round 
the neck. 

But the most remarkable of all are the great cephalic 
phragmas, which give attachment to the muscles of the 
antennae and mouth appendages (fig. 43). Early in pupal 
life a long tube-like invagination of the integument takes 
place on either side of the face, half-way between the mouth 
and the antennae. These invaginations grow upwards and 
inwards and terminate at the rear of the lower part of the 
brain. Meanwhile a second pair of tube-like invaginations 
has been formed at the rear of the head, a little below the 
neck ; growing inwards they meet the anterior pair of invag- 
inations. Since both pairs have a narrow lumen, we have the 
curious fact that at this stage a pair of long narrow canals 
run right through the head from front to rear, well above and 
either side of the mouth ! The secretion of chitin, however, 
soon takes place and the canals are obliterated, being 
gi-adually replaced by an exceedingly powerful rod of chitin. 

The integument on the three thoracic segments undergoes, 
during larval and pupal life, a number of remarkable changes 
which terminate in the formation of the wings and legs. The 
histogenesis of these structures will be considered first ; that of 
the other appendages of the insect, which usually resemble it 
closely, can be considered more briefly. 

The Legs . — ^The imaginal discs of the legs are clearly 
visible in the earliest larvae. Here they occur, a pair in each 
ot the three segments, as rather extensive but sharply defined 
areas rather thicker than the remainder of the integument, 
and lying on each side of the nerve cord, on the ventral side 
of the animal. The cells composing the discs are long and 
rather narrow (fig. 10). At the end of larval life the cells 
have increased greatly in number, and, as a result of the 
growth of the surrounding integumental cells the imaginal 
discs have become invaginated below the surface (figs. 2, 5, 6). 
On the base of this invagination the cells lengthen and divide 
to form a large prominent papilla. In the resting larva this 
papilla begins to increase in size, and soon grows out of the 
invagination as a hollow appendage, dragging the mesoderm 
after it. 

Cell division by mitosis is very rapid, and the developing 
leg grows downwards, so that in the larva, before hatching, 
very well defined legs are present, hidden beneath the larval 
cuticle (fig. 3). The integument of the legs in common with 
that of the rest of the body develops a cuticle, the completion 
of which is followed by the moulting of the larva. So rapid 
has been the growth of the appendage, that its integument 
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becomes slightly folded in places to' prevent further growth 
within the limited space afforded by the larval cuticle. This 
folding is very easily confused with the segmentation of the 
leg, a process which is not completed till some twelve hours 
later. 

The general features of the formation of the legs have 
already been described in connection with the transformation 
of the external characters of the insect. Among the most 
characteristic of these changes are to be mentioned the develop- 
ment of the bristles, spines and claws, the deepening of the 
joints, and especially the curious shrinking of the ectoderm, 
which transforms the thick ungainly appendages of the late 
larval and early pupal stages into the slender stmctures so 
cbaracteristic of the imago. 

This shrinking of the legs is produced by a shortening 
and closer packing of tlie ectodermal cells. In the late larval 
stage these cells are long and slender, and are loosely arranged, 
but after pupation, the cells shoiten considerably, become 
rather thicker, and much more closely packed together — they 
change from a loose columnar to a firm cubical epithelium. 

Segmentation of the leg in the larva, though clearly 
visible, is nevertheless little mo-re than a series of constrictions 
due to a slight shortening of cells in this region. In the eight- 
hour pupa the constriction has become more marked, and even 
the tarsal joints are now very clearly defined (fig. 16). More 
marked segmentation is produced by a slight invagination of 
the cells of the constriction rings, a process which is rapidly 
followed by the secretion of a chitinous cuticle. In the thirty- 
six hour pupa this process has advanced considerably. 
Chitinisation continues for several days, till the whole of the 
ectodermal cells, wdth the exception of many of the bristle 
cells, become converted into the hard shell of the legs. 

Tlie formation of bristles is rendered possible by the 
shrinking of the legs; it begins about eight hours after 
pupation and is practically complete thirty hours later. Tlie 
development of bristles and spines has already been dealt 
with in connection with the development of the general body 
integument. Many of the bristles of the legs, however, take 
on a special tactile function. This is particularly clearly seen 
on the first tarsal segment of the first leg (fig. 19). On the 
lower side of this segment is a row of about twenty bristles, 
the lower ones large, the upper shorter. In suitable prepara- 
tions the lower ones can be clearly seen to be connected with 
nerve-fibres, branches of a moderately large nerve which passes 
down the leg. The bristle cell does not chitinise entirely, but 
a protoplasmic base is left, below which is a small mesodermal 
cell which attaches itself by a thin ‘‘collar^' to the chitinous 
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in’begumeii'b of the leg immediately surrounding the bristle. 
From each of these cells a process is given off backwards to the 
nerve of the leg. It seems that this minute process is merely 
a neurolemma (since it stains feebly with liaematoxylin, which 
the nerve fibre will not do), and this neurolemma protects 
an even more delicate nerve fibre This nerve fibre can 
actually be seen leaving the outer part of the mesodermal cell 
and communicating with the bristle cell, within the collar 
developed from the former (fig. 19). 

I have not been able to determine exactly the function of 
the whole armature of bristles, which are so numerous on the 
legs, that they aid the insect in clinging to objects is un- 
doubtedly true, but it seems quite possible that a very large 
proportion of them have also a definite tactile function. In 
the case of the first tarsal joint this is certain; scattered 
bristles on other parts of the tarsi also have nerves connected 
with them, but the structures dealt with are so minute, that 
I cannot definitely say whether similar nerve-endings are pre- 
sent on all of them. 

Lowne has shown that the general integument of a fly 
is sensitive to touch. The same author describes bipolar 
ganglion cells lying in cloee contact with the tactile bristles; 
I suspect, however, that they are really either ectodermal 
' ‘receptor’' cells, which have produced the bristle, or meso- 
dermal cells acting as a neurolemma, which encloses the delicate 
nerve fibre that terminates on the bristle. Bipolar nerve cells 
in this position are quite absent in N a soma; but the meso- 
dermal cells which lie beneath the tactile bristles closely 
resemble such cells, the enclosed nerve fibre being very diffi- 
cult, or often impossible to detect, partly on account of its 
feeble staining capacity. But when the development of the 
tactile organs is followed out, the nature of these cells becomes 
quite clear. In the eye they are ectodermal in origin (see 
“Organs of Vision") ; in the legs and antennae they are meso- 
dermal, and the nerves which grow towards them from the 
brain or ventral nerve cord are quite devoid of cell nuclei, 
consisting merely of nerve fibres, whose nuclei remain in the 
central nervous system. 

As Lowne did not observe the development of the tactile 
sense organs, he naturally put the more obvious interpretation 
on his observations. Indeed, it seems to be the generally 
accepted view that the cell lying below the tactile hair is a 
nerve cell; an examination of the embryology of the structures 
concerned will, however, show this view to bo erroneous, 1 
shall refer to this again later. 

Leucocytes, containing large amounts of dihris from the 
histolysed tissues, enter the legs in an early stage in their 
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formation. Sometimes the narrow lumen of the leg contains 
these cells in large numbers; occasionally one may he seen 
among the loose epithelial cells of the leg. In the ^rly 
the leucocytes appear quite healthy, although heavily gorged 
with larval tissues ; but gradually they disintegrate, or 
recovering, wander away, and are no longer seen here in a 
two-day pupa. The disintegration will be described more fully 
in connection with the blood. 

A single tracheal vessel enters into each leg soon after 
its formation (fig. 65) 

The formation of the muscles of the leg and of the great 
tendon will be more conveniently considered in connection 
with the muscular system. 

The developmetit of the last tarsal segment is worthy of 
special attention. Already in the eight-hour ^ pupa the 
segment is slightly larger and wider than those which precede 
it. As development proceeds this process continues, producing 
a claw-bearing segment considerably wider than the others. 
The ectodermal cells, moreover, do not remain as a single 
layer but proliferate, producing two masses of padding 
tissue, very similar to that which is formed in the bulging 
segment of the antennae. These masses are clearly visible in 
the pupa of thirty-six hours. The epidermal cells on either 
side of them, and also at a place on the ventral side slightly 
proximal to them, grow out in the form of large claws. 
Ghitinisation then takes place. The cells of the three claw^s 
almost totally disappear; the pads, however, secrete only a 
very thin membrane of chitin, which arranges itself in two 
pairs of long pads, structures which are probably to be con- 
sidered as adhesive organs. They are shown clearly in fi.g. 46, 
which is from a pupa of four and a half days. The distal part 
of these pads is totally devoid of cells, the padding cells being 
confined entirely to the main portion of the segment. The 
proximal part of the padding tissue is syncitial in nature and 
on it is inserted what appears to be a tendon (fig. 46). . It is 
quite possible that a pull of this tendon would draw back the 
padding tissue and apparently also the thin chitin which it 
has secreted. If the joint had been placed previously on some 
solid object it is conceivable that a partial vacuum might be 
created between the four adhesive pads and the object, thus 
enabling the wasp to cling to a smooth surface. The capacity 
of chalcid wasps for clinging to window glasses is, of course, 
well known to all who have collected them. 

The Wings . — The general features of the development of 
the wings have been described above; it remains to describe 
now the histological changes which they undergo. 
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The imaginal discs of the wings axe seen even in the larva 
ot the- first instar as two pairs of rather pronounced thickened 
areas in the second and third thoracic segments. Cellular 
proliferation takes place during larval life, and, just as in 
the legs and other appendages, the excessive growth of the 
surrounding ‘larvar' cells produces an invagination of the 
discs; rapid mitotic cell division during the resting period 
results in an evagination of the disc, the underlying mesoderm 
being, as usual, dragged into the structure. * The epithelium 
of the wing consists of a single layer of elongated cells ; these 
cells, in order to present a greater surface area, frequently 
develop on their free surface in the larva shortly before pupat- 
ing, distinct hammer-like thickenings. 

The secretion of a cuticle, simultai^eously with cuticle 
development over the rest of the animal is followed by the 
pupal moult. 

The contraction of the wings, as already described, results 
simply from a closer packing of the cells. In the early pupa 
a cell of the fat-body often passes into the cavity of the wing, 
helping to nourish that structure; the mesodermal cells are 
seen undergoing mitotic division. 

After twenty-four hours the cavity of the wing has been 
almost obliterated. This is the result of at least two factors : 
firstly, the cells shorten somewhat, the peripheral pull drag- 
ging the two surfaces nearer together; secondly, they begin 
to undergo a remarkable process of wrinkling on their free 
surface, as a result of which the lower part of the cell becomes 
forced backwards. This wrinkling can already be seen com- 
mencing in the four-hour pupa ; in the thirty-six hour pupa it 
is very far advanced, and the free surface of the cells which 
row present great folds, begin to secrete chitin which is itself, 
therefore, strongly folded. Many of the cells, however, in 
addition to forming folds, have also developed a hair-like 
process on their free surface; the cuticles secreted on these 
processes are the fine hairs of the insect’s wing (fig. 37). 

Other cells, again, on the anterior part of the wing 
lengthen greatly, and extending beyond the surface of the 
wing form bristles. Greatly hypertrophied cells on the hind 
wings produce the clinging hooks (fig 38). 

Towards the end of pupal life the greatly folded cells 
have lost the whole of their cytoplasm, this having become 
transferred, apparently, into the thin chitinous cuticle. The 
cell walls, however, are still visible, as are also the cell nuclei ; 
some of these, indeed, show no visible signs of degeneration ; 
others, however, are distinctly abnormal, having lost prac- 
tically the whole of their chromatin contents (fig. 37). By 
the time the insect emerges from the pupa all the nuclei have 
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disapp€ai'ed, except a mimber on the outer edge of the wing , 
these persist throughout the life of the wasp in a half disin- 
tegrated state; their presence can easily be revealed by stain- 
ing the wing of a properly preserved insect (fig. 38). The 
outlines of the cell of the pupal wing are also clearly visible 
around the border of that of the imago; they are beautifully 
seen in the great fastening hooks of the hind wings, as long 
projections into the wing, and evidently give special strength 
to these structures (fig. 38). 

By this extensive folding of the free surface of the cells, 
the great extensions in the size of the wing take place; so 
pronounced indeed is this, that, as already mentioned, the 
wing directly after the imaginal moult, expands to an area 
sixten times that of the pupal wing. 

The obliteration of the cavity of the wing, as described 
above, however, is not complete ; on the contrary, the first wing 
preserves an anterior (marginal) and a median longitudinal 
'^sinus,*' in the form of two great channels passing down the 
wing (fig. 44). The anterior one i? bifurcate distally. The 
hind wing presents only one such channel. These channels 
are the ^‘clear spaces'' described above as visible in a surface 
view of the wing, and into these channels pass the tracheoles 
of the wing ; leucocytes are also seen here during early pupal 
life; they disintegrate later (just as they do in the other 
appendages), but some may be seen even into the fourth day 
of the pupa. 

If a newly found pupal wing be examined in sections a 
remarkable thing is seen. The mesodermal cells a little beyond 
the base of the wing begin to proliferate, and then extend as 
a long column of cells right down the great fissures in the wings 
(fig. 45). No such structure, however, ever extends (in Nmonia) 
into the median channel of the fore wing, though this channel 
does lodge tracheoles and leucocytes; it remains indeed 
merely as a ‘*pseudo-nervure," while the marginal structures 
in both wings develop into true nervures. The cells of these 
columns are elongated and *^brick-like" in shape; the growth 
of the column is very rapid and is complete several hours 
after pupation. Late in pupal life the internal 'lining" of 
the great channels begins to chitmise slightly; the chitin is 
pale yellow in colour, and to this the characteristic coloura- 
tign of the nervure is due. 

To what the unfolding of the wrinkled wing at the 
emergence of the wasp is due is difficult to say. While 
not attempting to discuss its cause in all insects, I may say 
that the usually accepted view, viz., that it is produced by 
the passage of air into the tracheae of the wing, must be dis- 
carded in the case of Nasonia, Here the tracheoles are very 
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delicate, somewhat twisted tubes, quite incapable of altering 
the shape of the wings which bear them. It seems much more 
probable that the straightening is due to the turgidity of the 
cells of the great ectodermal extension into the channels, and 
that the wings remain firm, later, as the result of the action 
of the air on substances contained in the chitin of the 
nervures. 

In connection with the small ‘^stigmal-vein^^ of the f Gro- 
wing, a remarkable structure is developed, the interpretation 
of which is very difficult. On the distal part of the veins are 
developed four rounded globules (fig. 39), the distal pair 
rather smaller than the other two. They are well known to 
workeis on ohalcid wasps, and are frequently used in classi- 
fications. But if a stained wing is examined under a vory 
high power each of these globules is seen to contain a heavily 
staining sphere (figs. 39, 40) attached to a small conical piece 
of protoplasm, the base of which is in turn attached to a long 
fibre. The fibre from each globule passes inwards, and 
becomes lost in the substance of the stigmal vein. It seems 
probable that the whole structure is one cell, of which the 
process and the conical portion represent the cytoplasm, while 
the sphere is the nucleus surrounded by a very delicate layer 
of cytoplasm. The long process, of course, immediately sug- 
gests a sensory structure; the nerve fibre being, as usual, 
almost impossible to detect, and lying within the weakly 
staining process, which acts perhaps as neurolemma. If this 
interpretation be correct, then it is not impossible that the 
structures concerned should act as speed-detecters. Increased 
speed of flight would be produced by increased rate of vibra- 
tion of the wings; this would result in a greater centriftigal 
pull on the free (spherical) part of this remarkable structure ; 
or, what is more probable, it would result in a greater fre- 
quency of the striking of this body against the walls of the 
globule, and it is conceivable that this would affect the nerve 
fibre which terminated in it. 

The Mouth A'ppendages , — ^The general features of the 
histogenesis of the mouth appendages are so similar to those 
of the thoracic, that a brief description will suffice hero. 

The imaginal rudiments of these structures are rieaxly 
visible in the first larval instar (fig. 47) ; in thoir couditioii of 
development the labrum and mandibles are already much in 
advance of the condition in which we find the thoracic append- 
ages; i.e., they are no longer merely ectodermal thickenings, 
consisting of embryonic ceils, but have now become invag- 
inated well into the cavity of the head. 

The imaginal discs of the labrum are a pair of solid ecto- 
dermal ingrowths, situated at either angle on the fore-part of 
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the mouth. Their development during the larval and early 
pupal periods is quit© similar to that of the thoracic append- 
ages, j.e., the cells proliferate, grow outwards, forming a 
cavity behind them as they do so, and drag the underlying 
mesoderm after them. The general features of their develop- 
ment have already been described. 

The mandibular imaginal discs (fig. 47) are particularly 
interesting. Each consists of a sac of ectodermal cells (lined, 
of course, with mesoderm), and invaginated well into the 
cavity of the head. Tlie floor of the ‘‘sac’^ is many cells 
thick, the cells themselves being rather smaller than the larval 
integumentary colls. On the '"floor"’ of the invagination is 
a small number (about nine) of very remarkable cells ; they 
are club-like in shape, and each bears a long cytoplasmic 
extension outwards. These processes are so arranged that 
they possess, together, the shape of the larval jaw, and it is 
from the termination of these remarkable cells that the 
minute stylet-like mandible of the larva is secreted. This is 
seen clearly in fig. 47, which is taken from a larva shortly 
before entering the second instar. Tlie functional jaw is no 
longer in communication wijbh the cells which have secreted 
it; these cells, on the contrary, are now secreting a second 
mandible, within the first, and the latter will be cast off at 
the larval moult. 

We see, then, that the larval mandible is formed from the 
same set of cells which produce the mandible of the imago. 
The jaw of the larva must therefore be regarded as homo- 
logous, in part, with the jaw of the mature insect. Tt is, of 
course, quite conceivable that this might not have been the 
case ; however, the fact that it is so can lead to important con- 
clusions, which will be considered in the second part of this 
paper. The same thing will be seen later, in connection with 
the antennae. 

During the feeding period of the larva the mandibular 
imaginal disc grows in size ; at about tho middle of this period 
the disc has become partly everted, and the projecting portion 
has the shape of the jaw of the last instar. On account of 
the much greater size of the jaw at this stage, it is necessary 
for a much larger paid; than hitherto of the imaginal disc to 
take part in its formation, and this is the reason for its pre- 
cocioiis evagination. 

During the resting stage the mandibular disc grows 
rapidly, the cells dividing mitotically. So far as I could* 
observe, the long club-like cells of the disc in its first instar 
become modified during larval life into cells which do not 
differ visibly from the others of the madibular disc, i.e., cells 
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which have become specialized into secreting a certain struc- 
ture may apparently (perhaps as a result of the act of secre- 
tion) become modified so as to resemble neighouring cells, and 
then co-operate with these in the secretion of another (some- 
times unlike) structure. The observation, if correct, would 
be of considerable theoretical importance. I cannot, however, 
state with certainty whether these earliest specialized cells 
persist throughout larval life. 

Early in the resting period the mandibular palp already 
mentioned above is distinctly seen. The disc grows rapidly 
by mitotic division of the cells, and drags the mesoderm 
after it. 

The remainder of the development of this, and of the 
other appendages of the mouth, closely resembles that of the 
legs, and need not be described further here. It is only 
necessary to add that the imaginal discs of the first and second 
maxillae are preaeint in the earliest larvae, and do not differ, 
except in position (being closely applied to the mouth) from 
the leg discs. " 

The Ovipositor . — The early stages in the formation of the 
ovipositor are identified with those of the legs, i.e , the 
imaginal rudiments, present in the early larvae as ectodermal 
thickenings, become invaginated into the abdominal cavity 
(fig. 2). In the resting period they grow outwards, drasrging 
the mesoderm after them; rapid cell division, by mitosis, 
results in the great extension of these appendages, along the 
ventral body wall, as has already been described fully above. 
The ectoderm of these appendages is only one cell-layer in 
thickness, and the cells themselves are generally long and 
narrow. The third appendages differ from the others, how- 
ever, in being several cell-layers in thickness; they are not 
hollow, as are the others, and are fused with the body wall. 
Into the hollow appendages, as usual, migrate leucocytes, 
which disintegrate there during the pupal stage. The second 
appendages in the larva seven hours after defaecation have 
already become closely approximated, and the cells on their 
adjacent halves have forsaken their long columnar shape and 
are now cubical ; this portion of the appendage is in process of 
invagination into the outer part. 

In the early pupa, the cells of the developing ovipositor 
begin to lose their columnar shape, the characteristic of tlie 
growing stage, and now ^ome cubical, and rather small in 
volume, i.e.y the ovipositor as a whole, having readied its 
, condition of maximum growth, now begins to differentiate. 
The cells, themselves, become more closely packed together, 
and the long appendages shrink, just as we saw, above, in 
connection with the legs and wings. 
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Th© second appendages meanwhile have fused, and now 
enclose a cavity. Since the inner half of each of the second 
appendages has become invaginated into the outer half, it 
follows that the tube formed by theii fusion must be lined 
internally by the ectoderm 

Shrinking of the appendages continues; in the tliirty-six 
hour pupa the second appendage is no longer recognizable as 
a compound structure , it appears simply as a tube, lined by a 
single layer of ectodermal cells, the cavity containing 
mesoderm. 

During the third day chitmisation commences The outer 
portions of the first appendages chitdnise strongly ; their inner 
parts, however, remain as flexible membranes, similar to those 
of the leg joints, neck joints, etc. (fig. 42). The compound 
second appendage chitinises in a very remarkable manner. 
The cells at its tip have previously arranged themselves so as 
to present a serrated tip to the ovipositor; chitinisation of this 
results in the characteristic sawing extremity. The remainder 
of the compound appendage becomes semilunar in section ; the 
two outer thirds chitinise heavily, and the chitinous prisms 
so formed are connected by the median portion, whose walls 
develop into tough membranes, and enclose a quantity of 
mesodermal tissue. In side view the chitinised ovipositor 
shows a very pronounced ‘ ‘spiral’ ’ pattern, not unlike that 
of large tracheae. 

The hard chitinous sheaths and the tough membranes of 
the first and second appendages thus enclose between them a 
firm, yet pliable passage, down which the eggs pass during 
oviposition. 

An important part of the female egg-laying apparatus 
is the short appendages of the last abdominal segments ; the 
general nature of these appendages has been described in con- 
nection with the general features of the insect ; it remains to 
point out the nature of the tactile organs with which the 
appendage is ©o well supplied. 

The general features of the development of the appendage 
are identical with those of the body integument. The bristle- 
secreting cells, however, do not entirely chitinise; on the 
contrary, they seem to grow in size, and growing backwards 
from the bristle, pass well into the cavity of the appendage, 
remaining in connection with the cell only by a long delicate 
process fcf. fig. 50). A large nerve enters each appendage, 
then breaks up into nerve fibres, which communicate each with 
a bristle cell. I could find no trace of an intervening meso- 
dermal oell,^ similar to that described in the tactile bristles of 
the leg or antenna. The whole appendage, however, is filled 
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with a mass of mesodermal padding tissue, which evidently 
acts as a sufficient protection for the delicate nerve fibres. 

It seems scarcely necessary to point out again that the 
large cell lying beneath the tactile bristle is not a nerve cell, 
as it is usually believed to be, but that it is merely the ecto- 
dermal cell (receptor cell), from which the bristle has been 
formed. The cell is not an element alien to the bristle, but 
rather is the bristle to be regarded as a special pait of the 
cell which acts as an intermediary between the cell and ilio 
environment, much as do the taste-hairlets at the free ends of 
the cells of mammalian taste-buds 

The Male Gopvlatory Organs . — The visible cellular 
changes which underlie the formation of the penis are very 
simple; first the cells, in the early pupa, adopt the usual 
columnar (growing) shape; in the pupa two days old they 
become cubical, and chitinise a day later. 

The cells of the anterior dilation of the cavity of the 
penis, the vesicula seminalis, are quite different in shape; 
they are long and narrow, and form a thick wall around tlie 
vesicle. 

The Antennae . — At the front of the head aie formed a 
pair of appendages, the antennae, which are quite different 
in nature from those appendages above described. Below 
them an outgrowth of nerve fibres is formed from the brain, 
on each side; and the fibres growing into the developing 
antennae terminate on modified ectodermal cells in these, 
the modifications of the ectodermal cells into sense cells, and 
indeed, of the whole ectoderm into an antenna being of such 
a nature as to form what must be a very efficient sensory 
structure. 

Thfe antennae are present in the earliest larvae — indeed, 
at this stage they are already more advanced than are the 
legs or wings, each being now in the form of a small papilla, 
composed of long narrow cells undergoing evagination from a 
previously invaginated antennal disc (fig. 47) They are, 
indeed, at a stage of development which the legs do not reach 
till the end of larval life. 

During tlie larval period the cells of the rudimentary 
disc continue ^ divide, so that, shortly before the larva 
defaecates, a distinct antenna is visible on the surface of the 
larva (fig. 3). Already at this stage the curiously jointed 
condition of the mature structure is clearly indicated (fig. 36), 
for the ectodermal cells have not divided regularly, as is the 
case in the legs and wings, but at short intervals a few cells 
have ceased to divide for a time, and remain long and 
columnar, while between these the ectoderm has undergone a 
marked proliferation to form a solid downgrowth of very 
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minute cells; from the latter the tissue which produces the 
bulging of the joints is fo-rmed — a kind of padding tissue — 
whilst the former, the long columnar cells, give rise eventually 
to the joints and constrictions between the segments of the 
antenna. 

Already at this early stage a distinct outgrowth of nerve 
fibres from the brain is seen, though it does not as yet extend 
right into the developing antenna; a larsfe tracheal vessel 
can also be distinctly seen, at this stage, within the lumen 
of the antennal projection (fiff. 36) Leucocytes have also 
begun to enter. 

The mesoderm still adhering to the overlying ectodermal 
cells, follows them as they grow outward to form the antenna. 
The cells do not appear, at this stage, to have undergone 
any marked proliferation, and consequently appear as a deli- 
cate network lining the lumen of this structure. But that the 
mesoderm does eventually proliferate seems quite clear. This 
will be referred to later 

The post-defaecation period of the larva is marked by a 
continuation of tliis process, the antenna growing rapidlly 
eventually attains the size that we see in the mature insect. 
The differentiation is, as yet, however, very incomplete The 
cells of the ''padding tissue*’ have proliferated so rapidly that 
the mass develops a temporary invagination cavity (fig 36) 
The columnar "partition cells” have divided, and now form 
a narrow ring of short cells between the masses. The ecto- 
dermal cells then partake in the process of cuticle secretion 
which is going on everywhere in the integument at this stasfe, 
a process which, when it is complete, is immediately followed 
by a shedding of the larval cuticle 

The antenna now contains two tracheal vessels (fig. 65), 
large numbers of leucocytes are present, and the nerve out- 
growth from the brain has extended practically to tlie tip 
of the structure. 

A rapid differentiation now takes place. The cells com- 
prising the integument of the antenna adopt a more regular 
arrangement; the cells which give rise to the joints between 
the segments and to the proximal and distal walls of the 
segments proliferate somewhat, and, perhaps, on account of 
the presence of a hard cuticle on their outer surface, grow 
inwards, dividing the whole antenna into the segments so 
characteristic of that stage. This condition, the commence- 
ment of wliich is seen in the four-hour pupa, is complete m 
the pupa thirty-six hours of age (fig. 15). 

Meanwhile the formation of bristles has been taking 
place. Alieady in the four-hour pupa a number of integu- 
mentary cells at the tip of the antenna have elongated and 
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projected beyond the general surface of the antenna. This 
process is made possible by the curious shrinking, already 
referred to, which is seen in the developing appendages of the 
early pupal period The shrinking is probably due to a closer 
packing of the integumentary cells, which transforms the 
ungainly appendages of the early pupa into the exquisitely 
moulded structures of the imago. Twenty-four hours later 
the process of bristle formation has become conipleted ovei 
the whole antenna, and the secretion of new chitin begins. 

The integumentary cells at this stage are rather long and 
columnar, and leucocytes, in various stages of disintegration, 
may be seen lying amongst them. The leucocytes of the lumen 
of the antenna are also undergoing slow disintegration, by a 
process which will be referred to later. 

At thirty-six hours after pupation the process of chitini- 
sation has become marked; it continues for a long time, but 
differs in a lather important respect from what we see in the 
chitinisation of the general body integument. The cells do 
not undergo complete chitinisation, but remain partly as living 
cells (receptor cells), with which the antennal nerve fibres com- 
municate. Thus only the distal portion of the bristle-forming 
cells chitinises ; the proximal portion remains below and in close 
contact with the bristle which it has secreted. Even the cells 
which form the general integument of the antenna do not 
chitinise completely. 

Meanwhile the mesoderm has been undergoing remark- 
able changes. The fibres of the network already referred to 
have increased in length ; the cells have increased considerably 
in number and also in size, and they now become so disposed 
as to occupy a position below and in close contact with the 
bristle secreting cells; a very delicate connection can actually 
be seen, joining the mesodermal cell to the bristle cell above it ; 
so intimate, indeed, is the communication between the two 
that it gives the appearance of a large binucleate cell (fig, 49) . 

Meanwhile the nerve of the antenna has grown in size, 
and extended as a gi^t " 'tendon-like' ' axis right through the 
antenna. Covering it is a thin layer of cells, the splanclmo- 
pleure of the brain. 

In each segment of the antenna this great nerve (fig. 15) 
gives off fibres, so that at the tip of the distal segment, it is 
represented only by a loose outwardly radiating bunch of 
fibres; and in good preparations it is frequently possible to 
trace a single nerve fibre from the great antennal nerve 
through the padding tissue into one of the mesodermal cells 
which lie beneath the bristle cells ; that portion of the nerve 
fibre between the antennal nerve and the nucleus of the 



367 


mesodermal cell being protected by a fibre of the mesodermal 
network already described. 

The mesodermal cells mnst therefore be regarded as con- 
stituting a kind of neurolemma for the nerve fibres ; what the 
actual connection between the nerve and the bristle cell, a 
connection which must be situated in the delicate connecting 
piece between the two cells, is, 1 am unable to say. Tliese 
remarkable structures are shown in figs. 49 and 51. Very 
often two mesodermal cells lie in connection with a bristle 
cell (figs. 51, 53). The apparently erroneous interpretation 
which B. T. Lowne placed on similar cells in Calli'phora has 
already been discussed in connection with the description of 
the tactile organs on the legs. 

At the tip of the antenna the bristle secreting cells have 
frequently retreated a considerable distance from the respec- 
tive bristles, and only a long protoplasmic filament remains 
to connect them (fig. 50). 

It seems scarcely possible to doubt that the structures 
here seen are tactile in nature 

The antenna, however, is the seat of a number of other 
remarkable sensory structures. 

In the second segment, which is rather longer than those 
which follow it, there is a number of curious structures, 
which must, I think, be regarded as olfactory organs. Of 
these there are ten, and each is in the form of a long tubular 
sac, formed by five elongated cells, each with a large nucleus, 
the ten olfactory sacs hanging in a ring around the antennal 
nerve, from the distal end of the segment, into its spacious 
cavity (fig. 52). The lumen of these tube-like sacs is very 
slender, and appears to be quite devoid of chitin. It com- 
municates by a short duct with the exterior, the small circular 
openings lying in a rather deep ring-like depression immedi- 
ately surrounding the joint between the second and third 
segments. The masses of padding tissue act as supports for 
the olfactory sacs. I could not observe the innervation of 
these organs, a fact which is partly due to the minuteness of 
the nerves, and to the diflSculty of staining them, was 

I able to follow their whole development — in newly formed 
pupae they do not yet occur; in pupae at the fifty-six hour 
stage they have already been formed, appearing then as long 
protoplasmic sacs hanging down from the distal end of the 
segment, rather gelatinous in consistency, and not so delicate 
and slender as in the adult condition. They probably begin 
to develop, then, at about the twelve- to twenty-four hour 
stage, and there can be little doubt that they are produced 
simply as invaginations of the developing ectoderm, accom- 
panied by a great elongation of the cells concerned. 
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A third series of structures, which are perhaps to be 
regarded as sense cells that serve the insect in maintaining 
its equilibrium, is found in all the antennal joints, with the 
exception of the first and last. On the proximal and distal 
surfaces of the antennal segments the epidermal cells do not 
chitinise, as they do on the general body surface, but, after 
secreting a thick chitinous sheath, remain below and in close 
contact with this, as large fieshy cells, which are especially 
prominent in the angle between the lateral walls and the 
distal surface (fig. 51). Each of these large cells has the 
appearance of being binucleate; one of these nuclei is pro- 
bably that of a mesodermal cell, the close adherence of the 
ectodermal and the underlying mesodermal cell having already 
been mentioned in connection with the cells of the tactile 
bristles. In fortunate preparations a nerve may be seen 
ininning to these large cells. I hope to discuss their function 
more fully in a later paper. 

A fourth series of structures, which are perhaps to he 
regarded as auditory organs, can be very clearly seen on the 
last nine antennal joints. They are confined to the female, 
and each structure is in the form of a long, rather narrow, 
hollow cylinder, sharply pointed distally, and formed of thin, 
clear, transparent chitin (fig. 53). Immediately beneath 
these hollow cylinders lies a mass of fleshy cells; sometimes 
as many as five nuclei are visible, and no distinct cell walls 
can be recognized. What is apparently a strand of nerve 
fibres can occasionally he seen entering this cell mass. 

Tliese organs are very prominent on the antenna of the 
female, each being nearly as long as the antennal segment 
bearing it, and frequently projecting in a sharp point beyond 
it. The number in the several segments varies; the first and 
second hear six each ; the third has eight; the next three, ten; 
the seventh, twelve; the eighth, fourteen; and the last, eight. 

Only the first (proximal) segment of the antenna is pro- 
vided with muscles (fig. 11), These run longitudinally; dis- 
tally they are inserted into the upper portion of the tip of 
the first joint; then passing backwards, they diverge a little 
and, entering the head, pass downwards, and become inserted 
on the great cephalic phragmas. Tlie lower portion of the 
wall bounding the opening in the head through which the 
nerves, muscles, and tracheae pass into the antenna serves as 
a pulley on which the antennal muscles work. 

A second set of muscles is confined to the antenna ; it has 
its origin along the posterior ventral half of the first joint 
and is inserted into the upper part of the base of the second. 
The function of this system is, obviously, to raise the greater 
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part of tlie antenna, irrespectiv«e of the action of the other 
set of muscles. 

The muscles begin to develop in the pupa of four hours; 
the actual histogenesis of these muscles, which does not differ 
from that of other muscles, will be described later. 

By this process, then, there is formed the antenna of 
the imago, a structure which is to be regarded simply as a 
highly sensitive portion of the integument, modified and 
grown out in such a way as to permit of a maximum of 
efficiency in the action of the sense cells, which it bears. 

The Organs of Viswn. 

The Gom found Bye . — But of all the changes undergone 
by the ectoderm as it gradually develops in the larva and 
the pupa, the most remarkable are those which take place at 
the sides, and in front, of the head Here the ectodermal 
cells become exceedingly specialized, and, while retaining 
their primitive function of acting as a protection for the 
internal organs, as well as, to a certain extent, their capacity 
for secieting a cuticle, yet become modified, and disposed 
in such a manner that the terminations of outgrowing nerve 
fibres from the brain, which come to end in close relation with 
them, may become stimulated in certain ways by the light 
rays emitted from external objects, the vague impressions of 
which become modified, as a result of their physical media- 
tion, into what must now be very highly specialized sensations 

As a result of the processes, which begin in the embryo, 
and are continued right throughout larval and pupal life, the 
great compound eyes and the three smaller ocelli become 
developed. 

The formation of the compound eyes will be considered 
first. Aheady in the larva of the first instar the ectoderm 
of the head, on either side of the brain, has begun its modi- 
fied course of development. The ectoderm at this stage con- 
sists of a large number of cells disposed roughly in three layers 
(fig. 55). Although no examination of eyes in unhatched 
embryos was made, yet there can be no doubt that the cells 
of those layers are formed as a result of a division of vertically 
elongated cells, the disposition of the cells at this stage being 
such as to indicate that they had arisen from those of the 
middle layer. Several individual cells are shown isolated in 
fig. 54 for greater clearness. Tlie cells of these three layers 
can already be distinguished morphologically. Those of the 
external layer are rather short and generally conical in shape; 
the middle layer cells are long and generally spindle-shaped, 
with the nucleus in their middle, while the cells of the inner 
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layer are elongated, broad and conical at their bases, and 
prolonged externally into a long rather narrow process; the 
nucleus is confined to the lower conical portion of the cell. 
In all three types of cell the nuclei are alike , there is a fairly 
distinct nuclear membrane, and the chromatin is contain^ 
in a sharply defined karyosome. The cell cytoplasm is devoid 
of granules - 

During larval life there is a great proliferation of the 
cells of the imaginal disc, unaccompanied, however, by any 
marked visible differentiation; so that the optic disc in the 
larva at the time it ceases to feed is little different from the 
structure as we see it in the first instar, except that the cells 
are ever so much more numerous, and actually smaller than 
in the early larva. I could find no evidence of renewed 
differentation of optic disc cells from unmodified head ecto- 
derm during larval life, such as occurs, according to Gunther 
(1912), in the developing eye of Bytiscus marg^nalu. On 
account of the great crowding together of cells at this stage, 
it is very difficult, except in places where they have been 
accidentally loosened, to observe the actual structure of the 
individual cells. ITo marked difference can, however, be 
noticed between these cells, and those of the early imaginal 
disc. 

About the time when the larva ceases to feed, the cells 
begin, as a result, probably, of their mode of division, to 
adopt the arrangement in groups somewhat as we see them in 
the adult wasp. The basal cells, with a very elongate oval 
nucleus whose chromatin is arranged in scattered granules, 
which apparently develop the rhabdome, can now be seen 
extending right to the external surface, and the cells of the 
middle layer are seen to surround this cell in groups of seven. 
These are the sheath <^1 cells which, with the basal cells, form 
the developing ommatidia. At the time when the larva begins 
to defaecate the cells of the external layer have extended 
throughout the thickness of the disc, and can be seen under- 
going longitudinal (vertical) fission, tiieir nuclei being retained 
in their outer portions (fig. 56). At their bases (distal ends) 
can be seen, in good preparations, four minute cells, which 
have probably been budded off from them. These are the 
undifferentiate vitreous cells, which later become so prom- 
inent. In the larva at the time of defaecation, a single pair 
only, as a rule, of the elongated outer-layer cells can be seen 
between adjacent ommatidia. Their disposition is such as to 
show very clearly that they have quite recently undergone 

(1) They axe, as a rule, spoken of as ^^retinula cells.** This is, 
however, due to a misconception of their function, and they will 
here be spoken of simply as * ‘sheath cells.** 
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longitudinal fission (fig. 56). At times, though very rarely, 
a third such cell can already he seen connected with the deveh 
oping ommatidium. The most obvious feature of the develop- 
ing compound eye at this stage, and for the whole of the 
next day, is the closeness with which the cells are disposed, 
making accurate observation of the development impossible 
except in places where the cells have become artificially 
loosened. 

This process of longitudinal division of the cells surround- 
ing the ommatidia continues for a time after defaecation, till 
four such cells are formed round each. In larvae eight hours 
after they have defaecated this process is complete (fig. 57). 
At this time there have also been formed, almost certainly 
from these same outer-layer cells, a pair of rather small clear 
cells, developed at the outer end of each ommatidium, and 
generally very distinctly visible; they do not attach them- 
selves as closely to the ommatidial cells as do the others. 
The four long cells which embrace the ommatidia are the 
developing pigment cells; during their formation from the 
outer-layer cells their nuclei have taken up a more internal 
position. The two small cells lying external to them will 
become the lens cells. 

At this stage, then, the optic disc consists of a great 
number of developing ommatidia, each consisting of a large 
central basal cell, closely surrounded by seven sheath cells, 
while at the distal end of each there are four vitreous cells, 
and two lens cells outside these, adjacent ommatidia being 
separated by the four elongated pigment cells which surround 
these structures. 

The processes described so far have consisted almost 
entirely in the cells adopting the position in which they 
occur in the adult; visible differentiation has not proceeded 
beyond the rough assumption of size of the adult cells. The 
remainder of the development consists of a change of the 
general disposition of the optic disc as a whole (due chiefly 
to an increase in the length of the cells), and of a partial 
disappearance and gradual transformation of these almost 
undifferentiated cells to the condition in which we find them 
in the adult. 

The former process will be considered first. In the larva 
in its first instar the imaginal disc of the compound eye is 
very prominent, forming a definite thick area at each side of 
the brain; as the larva gradually develops, the cells, as we 
have seen, divide very extensively; hence the disc becomes 
larger in area, but^the cells, not having increased in size, are in 
no way any more distinct; indeed, as the ectodermal cells 
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surrounding tlie developing eye liave been increasing in length 
during this process, the disc is actually less distinct than in 
the larva in its first instar (fig. 78). So marked has been the 
disparity in growth between these two parts of the ectoderm 
that in the large larva, before the optic disc cells begin to 
grow in size, the disc has undergone a distinct invagination 
by the partial growth over it of the unmodified head ectoderm. 
From now on, however, the disc gradually thickens, while the 
ordinary ectoderm of the head becomes rather thinner. In 
fig. 77, which is from a larva about sixteen hours before 
pupation, we see the disc already sharply marked off from 
the rest of the ectoderm. In fig. 79, which is taken from a 
pupa thirty-six hours of age, the cells have elongated greatly, 
and are beginning to turn inwards, towards the optic nerve, 
as it grows out from the brain. Fig. 80 shows a section of 
the eye of a pupa which is about ready to emerge. The cells 
have increased greatly in length, and the bases of the 
ommatidia converge upon the optic nerve. Meanwhile there 
has been a gradual increase in the convexity of the eye. (In 
fig. 78, which is taken from an advanced larva, the eye is 
shown as very much more convex than in the next stage, 
taken some ten hours later. There is, however, no real com- 
parison between the two, since the first is from a still actively 
moving larva, in which the flexible disc must necessarily 
be subject to considerable distortion.) 

The change in direction of the ommatidia probably finds 
its explanation in the following observation. Beneath the 
optic disc lies a series of tissues: the mesoderm of the body 
wall (somatopleure), a membranous ingrowth of ectoderm, as 
will be described later, and an outgrowth from the brain. (2^ 
These three form a fairly thick mass beneath the optic disc, 
which later becomes exceedingly firm by the deposition of 
chitin. 170W, as the cells of the eye gradually increase in 
length they will necessarily be subject^ to pressure from 
these membranes below, and from the cuticle, which they have 
secreted, above. The cells of the eye, under these circum- 
stances, will be able to retain their straightness for the greater 
part of their length, which is absolutely essential for them, 
only by growing in the direction of least pressure, /.<»., towards 
the middle of the disc; hence whereas the cells in the middle 
can remain vertical, those which are some distance from the 
middle will have to take up a more oblique position, while 
those at the circumference of the optic disc, where the cuticle 
and somatopleure virtually adhere, will necessarily have to 
take up a horizontal position if they are to develop at all ; 
in shoit, the degree to which the cells converge will depend 

(2) The nature of these membrianes will be discussed later. 
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tlieir distance from tlie central ommatidium. Under this 
feroseure, of course, not only the somatopleure and its adjacent 
iiujcnbranes, but also the cuticle, will bend, and this would 
' account for the increase of convexity of the eye as the cells 
gradually grew. (The obvious question as to why, under this 
pressure, the cells might not be expected to converge just as 
readily towards the exterior as in the opposite direction finds 
its reply in the fact that the ommatidia are much broader 
at their distal than their proximal ends; indeed, they are 
really cone-shaped structures, so that such an arrangement 
would not be possible.) 

A short digression may b© of interest here. If the above 
suggestion is correct, it will follow that the convexity of the 
eye of Nasonia depends upon the ratio between the tension 
of the somatopleure and its adjacent structures and that of 
the cuticle covering the eye. Insect eyes vary greatly in 
convexity; on© has but to compare the almost spherical eye 
of a (Ucacia with the rather fiat eye of many flies. If it 
should be of advantage to a species to have an eye of greater 
or lesser convexity, it follows that it would not be necessary 
to postulate, in the germ cells, a factor for increased eye 
convexity, but that the result could be obtained simply either 
by a strengthening of the germinal representative of the 
membranes underlying the optic discs, or by a weakening of 
that of the optic cuticle. 

It is necessary now further to consider the histological 
changes undergone by the developing eye. In transverse 
sections of the ommatidia the rhabdome cell is seen to be 
fairly thick, especially at its base, where its nucleus lies. 
The seven sheath cells can generally be clearly made out, 
surrounding it (fig. 58c). 'Dxe pigment cells are long, and 
extend through the thickness of the disc; the nucleus ie in the 
middle of the cell, although llie distal end is still generally 
the widest part of it. The four vitreous cells have now 
become fairly distinct; occasionally the lens cells appear to 
be differentiating, presenting at times a rather vacuolated 
appearance. They are also seen embracing the outer end of 
the visual cells more closely. 

But it is not till after pupation that any really marked 
changes appear. In the pupa of about four hours the cells 
of the developing eye have already increased considerably in 
length, the thickness of the disc being now 30/x, of which 
about 25fi represent the length of the sheath cells. The 
rhabdome cell has meantime narrowed considerably, the 
proximal end, in fact, having become developed into a rather 
long narrow filament. The nucleus, which is situated in its 
lowest portion, is visible only with difiiculty. Distally it 
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extends riglit to the outer surface, where it sometimes pfc 
jects as a distinct button-like structure. In longitudin# 
sections of the ommatidium the outlines of the sheath cell^ 
are now very difficult, or almost impossible to detect. But' 
if such ommatidia are observed in sections cut transversely 
to their length, the central rhabdome cell and the seven sheath 
cells surrounding it can usually be clearly seen (fig. 58d). If 
the ommatidia are examined in pupae a little older, we find 
that the number of sheath cells has been reduced to six 
(fig. 60). Grenacher, working with Dytiscus marginalise and 
Johansen, using Vanessa urticatj could find* only six sheath 
cells. On the other hand, Hesse regarded seven as the normal 
number for Arthropods; Kirchhoffer found this number in 
Dermestes vulpinus. Gunther (1912), using the same material 
as Grenacher had employed much earlier, found seven eheath 
cells in Dytiscus marginalis. Seven is then, evidently, the 
number of sheath cells occurring in the early stages of the 
insect eye. 

Accoiding to Gunther, this number is reduced to six by 
one of the cells becoming pressed out from among the others. 
I believe the same thing occurs in Nasonta in the early pupal 
period, but the structures dealt with are so exceedingly minute 
in this insect, that accurate observations on this point are 
very difficult. I am also unable to describe the ultimate fate 
of the seventh cell that has been cast out, whether it dis- 
integrates, or whether the other sheath cells develop at its 
expense, or, finally, whether leucocytes absorb it. 

The four vitreous cells are rather distinct, and the devel- 
oping Lens cells are continuing to apply themselves moi^ 
closely to the distal end of the ommatidium. The six pig- 
ment cells have become very narrow, their nuclei remaining 
in a position considerably above their middle; at times the 
pigment cells have still a distinctly spindle-like appearance. 

The visible changes that take place during the next 
twelve hours are not very pronounced ; the filament-like pro- 
cess at the proximal end of the rhabdome cell becomes more 
marked : at the periphery of the optic disc it undergoes an 
extraordinary elongation, becoming about two-thiids as long 
as the rest of the ommaditium (cf. fig. 79). The distal end of 
the cell projects <juite distinctly beyond the vitreous and 
lens cells (fig. 61) ; it is possible, however, that the appearance 
of this structure in preparations is due to the action of re- 
agents used in making them. The vitreous cells have become 
quite distinct, and the two lens cells have embraced them still 
more closely. Their protoplasm has become slightly granular, 
while the nucleus is very large, with scattered chromatin and 
a very distinct though small nucleolus, and lies in the lower 
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part of the cell. The four pigment cells surrounding the 
ommatidium have altered in shape ; they appear now as rather 
thin filaments, with a great swelling at a distance of about 
one-third their length from the anterior end, a swelling which 
lodges the nucleus (fig. 59). The latter is rather distinct; its 
chromatin is scattered, and it contains a small but very dis- 
tinct nucleolus 

\ From now onwards the visible changes become more pro- 
nounced The rhabdome and sheath cells continue to grow 
in length, reaching in the twenty-one hour pupa a length of 
about SSjtA, the total thickness of the eye at this stage being 
48/x The four vitreous cells have increased in size, and now 
quite surround the end of the rhabdome cell except at its 
termination, where it can still often be seen projecting beyond 
them (fig. 61). Their cytoplasm is fairly clear, and they 
possess each a relatively very large, rather irregular nucleus. 
Tlie two lens cells, which have been gradually approaching 
the vitreous cells from the sides, now wholly surround them 
above and at the sides, embracing them closely (fig. 62). The 
nuclei are lodged in their lower portion; each possesses a 
very distinct nucleolus. The rhabdome cell has meanwhile 
been narrowing for the greater part of its length, but it is 
even yet visible, though only very faintly, amongst the 
vitreous cells. At this stage the sheath cells which have 
extended by very delicate processes, over the proximal filament 
of the rhabdome cell, begin to develop granules of a reddish- 
brown pigment throughout their length, so that in this insect 
the capacity of forming pigment is not confined to the true 
pigment cells (fig. 63). The latter, indeed, at this stage are 
still quite devoid of granules. Other changes, however, which 
may be the forerunners of pigment formation, are now going 
on in them, and they now assume a very remarkable fonn; 
the cells which were, before this, filamentous, or at times 
spindle-shaped, become even narrower, except in their distal 
third, which remains rather thick (fig. 62); their protoplasm 
becomes vacuolated, the vacuoles at times producing small 
swellings in the thread-like filament. It is towards the 
pro'^^imal (inner) end of the cell, however, that this process 
has its most remarkable result. Here, at a short distance 
from the end, a relatively huge vacuole is formed which causes 
this part to swell up in a large globule. This condition is 
very characteristic of the pigment cells at this stage. During 

(■5) At first sight, there appear to be six pigment cells sur- 
rounding each onmatidium. ]^h pigment cell, however, becomes 
applied to two ommatidia; hence of the six vhich are observed 
around each ommatidium, two ‘‘belong^* to a^ljaoent ommatidia 
This will become clearer by examining fig. 64d 
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the next two days the globule remains, and, if anything, 
grows even more distinct (figs. 59, 61, 62, 73).^ The nuclei 
do not change their position ; their nucleoli, at times, become 
relatively gigantic. 

From now onwards the cells do not increase much more 
in length, the eye reaching (exclusive of the lens) a thickness 
of about 50 /jl in the adult wasp. The most clearly visible 
changes during this period that occur in the cells are those 
connected with the deposition of pigment in the pigment cells. 
This takes place during the third day of pupal life. The 
slender filamentous pigment cells become highly vacuolated; 
indeed in many, at this stage, the vacuoles occupy so great a 
space and have adhered to such an extent, that practically all 
the cytoplasm of the cell lies at the periphery (fig. 73). Tt 
has also been seen that whereas the greater part of the pig- 
ment cell is in the form of a filament, there is a very char- 
acteristic globular swelling a short distance from its proximal 
end, while the distal third remains thick. The nucleus now 
moves upwards a little, and lodges in the distal thickening, 
so as to lie close beside the lower portion of the adjacent lens 
cell. At the same time the distal end spreads out and 
embraces portion of the lens cell nearest to it (fig. 64). The 
pigment cells thus co-operate in forming a complete coat 
round the vitreous and lens cells. The cells now begin to 
undergo pigmentation. The distal fifth, on account of its 
thickness, forms a heavy mass of ''iris-pigment,^^ evidently 
rendering the vitreous and lens cells optically isolated from 
one another (filg. 64d). Tliis isolation is increased by heavy 
pigmentation of the lens cells in the pupa of three and a half 
days. In the proximal third of the cell pigmentation is fairly 
heavy (fig, 64b), but much less so than in the distal portion. 
The region of the pigment cell intervening between these 
two parts presents only a single row of reddish-brown granules, 
enclosed in a very delicate sheath — the cell membrane. The 
increased formation of pigment in the proximal portion of the 
cell must be connected directly with the globule which forms 
here, amd which, in the late pupa, has quite disappeared. 
We thus recognize three differently pigmented layers iu Iho 
eye of an outer heavily developed "iris^' pigment 

layer, an intermediate weakly pigmented layer, by far the 
thickest of the three, and a rather small, fairly heavily 
pigmented lower layer (fig. 80). Hie granules are exceed- 
ingly minute, and vary in shape from spherical to almost 
cylindrical. 

Meanwhile the sheath and rhabdome cells have continued 
their development. Transverse sections of the eye show 
numerous ommatidia cut across. Each of these is seen to 
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consist of the central rhabdome cell, surrounded by six sheath 
cells all embedded, it appears, in a gelatinous (? ) matrix. 
In almost mature pupae the rhabdome cell appears as a 
brownish rod , workers with larger insects seem to agree that 
this consists of chitin, and the appearance of the rod in 
Naf^oniaf with its sharply defined outline, certainly lends sup- 
port to this view. The rod has evidently been secreted 
directly from the rhabdome cell. (This view has, of course, 
been assumed throughout in applying the name to that 
cell(4).) It can be seen entering the distal cell complex, but, 
as far as I could observe, does not reach to the exterior. 

*^16 development of the lens cells has already been 
described. The development of the vitreous cells which they 
enclose is completed at about this time. This consists in a 
curious movement of their nuclei upwards to lie very close 
below the chitinous lens, and the four cells arrange them- 
selves in such a way that an opposite pair is in contact for 
a considerable distance, so that the remaining two do not 
meet each other (fig. 64c), but so far as I could observe, the 
rhabdome no longer extends right through this distal cell 
group. 

Meanwhile "the cells have not lost their property of 
secreting cuticle. During larval life the outer layer of cells 
of 'the optic imaginal disc, from which the pigment cells, 
vitreous cells, and lens cells later develop, secrete the larval 
cuticle (fig. 55), while towards the end of larval life they 
secrete the cuticle of the pupa. But when once this cuticle 
has been secreted, the cells commence to differentiate into 
pigment cells, vitreous cells, and lens cells, and it is in the 
last alone that this property of cuticle secretion is retained. 
Already in the pupa of twenty-one hours, at a time, namely, 
when the lens cells have scarcely surrounded the vitreous cells, 
an outwardly convex cuticle is being secreted by each 
ommatidium. Since the rhabdome cell at this stage forms 
part of the external boundary of the ectoderm, it seems diffi- 
cult to deny that it plays a part in this process. Indeed, 
since the rhabdome cell secretes a chithwus rhabdome over 
trie greater part of its length there is no apparent reason 
why the distal part, included among the vitreous cells, should 
lose this property. If we grant that this portion of the cell 
assists the lens cells in the early stages of lens formation, we 
might have a suitable explanation for the otherwise unex- 
plained disappearance of the rhabdome cell from the end of 

( 4 ) The sheath cells are usually regarded as aiding in the 
secretion of the rhabdomes. I could, however, find no evidence 
for this in Nasonia. 

L 
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this cell complex. But the chief agents in the formation of 
the lens are the lens cells, which gradually transform the 
rather thin concave-convex cuticle of the early pupa into 
the thick biconvex mass as we see it in the late pupa and 
adult (fig. 64). 

By this remarkable series of changes, the originally 
three-layered condition of the imaginal disc of the first larval 
instar, which has itself doubtless been produced from a pre- 
viously single-layered ectoderm, gradually transforms itself 
into the wonderfully specialized state in which we see it in 
the adult — a state in which it does not depart essentially 
from the three-layered condition, and in which the function 
of secreting cuticle is retained, though modified, in such a 
way as to aid it in performing its new function. 

A feature of the compound eye of Nmoma is the entire 
absence of tracheae between the ommatidia, structures which 
are so prominent in the eye of GallipJiora (Lowne, Hickson). 

The description of the compound eye has been confined, 
so far, to a consideration of the development and differentia- 
tion of the simple optic disc of the newly hatched larva. But 
immediately below the eye there is formed during the late 
larval and pupal life an important structure whose function 
it is to support the nervous elements of the eye. This struc- 
ture is developed directly from the ectoderm surrounding the 
optic imaginal disc, and it will be necessary to describe its 
development here; it will also be convenient, though not 
perhaps strictly logical, to give an account at this stage of 
the development of the innervation of the compound eye, 
since these two processes are intimately connected with one 
another. 

An examination of a medium-sized larva shows that 
immediately below the ectoderm there is a delicate membrane 
with distinct nuclear swellings, the mesodermal somatopleuro ; 
it is clearly visible below the optic disc, and no other tissues 
underlie it. But when the larva is about to defaecate it is 
seen that two areas of proliferation have arisen in the head 
ectoderm above and below, and in close contact with the optic 
disc. From these areas tlie proliferating ectodermal cells 
grow towards each other, and finally meet, forming a very 
prominent bridge across the back of the imaginal optic disc. 
The cells soon spread out laterally, and form a membrane 
completely covering the hack of the developing eye (figs. 77, 
78). Internal to this disc, of course, the somatopleure must 
lie. In the larva which is about to pupate the membrane has 
extended completely behind the eye. When the membrane 
is examined at this stage a very remarkable thing is seen. 
The cells stand off a considerable distance from the adjacent 
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optic disc, so that a very distinct basement membrane can 
now be seen underlying it. This membrane connects the 
internal ends of adjacent pigment cells, from which it has 
doubtless been secreted. These pigment cells surround the 
ommatidia fairly closely, but are not in direct contact with 
them, and they secrete the basement membrane in such a way 
that a hole is left at the base of each ommatidium, thus per- 
mitting the easy entrance of a nerve towards the rhabdomc 
cell. This basement membrane is the fenestrate membrane 
of the eye, and will be referred to as such hereafter. It 
undergoes scarcely any visible change during the rest of larval 
and pupal life. 

The cells of the inflected ectodermal layer (which may, 
for convenience, be spoken of as the ij'ttovfic memhiaiie^ to 
show its relation to Hickson’s Periopticon) now undergo a 
remarkable process of branching (fig. 74), tlae branches being 
of three types: (1) those which unite the cells with similar 
processes from other cells of this layer, (2) those which connect 
the cells with the fenestrate membrane, and (3) those which 
grow in towards the brain. 

The cells themselves are large, with a distinct but irregular 
nucleus ; the branches which connect neighbouring cells 
together are not very numerous. The second type of process 
is very remarkable, and is seen to join up, each, with the 
base of a group of pigment cells, and several such processes 
may be seen coming from a single cell of the perioptic layer. 
Since these processes thus fuse in reality with the circum- 
ferences of the holes in’* the fenestrate membrane at the bases 
of the rhabdomes it would seem probable that they are 
hollow; later events show that this must be so. Tlae third 
type of branching is also very remarkable ; this consists 
essentially of a great massive outgrowth of fibres towards the 
adjacent cortex of the brain. This great fibrillar mass from 
the inner side of the cells of the perioptic layer now enters 
the more ventral portion of the brain (having apparently 
broken away its own somatopleure and the splanchnopleure 
of the brain) and gradually terminates amongst the cortical 
cells comprising it. At the same time these cortical cells 
become active, and, dividing mitotically, begin to proliferate 
and to migrate outwards in the meshwork of fibrillae, towards 
the optic disc. 

The function of the perioptic membrane is thus to form 
a kind of neuroglia to support the nerve cells of the optic 
ganglion ; but it seems to have a second function, namely, to 
act as what must essentially be regarded as a neurolemma. 
From the above description it follows that no nerve fibre can 
penetrate to the rhabdomes unless it can enter the cavity of 
l2 
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the processes which are attached to the fenestrate membrane. 
I was unable to observe how the nerve fibre penetrates to 
this portion, i.e., whether it forces its way through the cyto- 
plasm of the cells of the perioptic layer, or whether, 
entangled as it is in the fibrillae of the cells, it works its way 
just below the cell membrane, and passing round to the 
opposite side, enters the process to the fenestrate membrane. 
It is certain, however, that a fibre from a nerve cell does 
eventually work its way into one of these processes. This is 
clearly shown in fig. 74, where the nerve cell gives off a long 
fibre which communicates with the ommatidium, and is 
entirely enveloped by the cell process which meets the fene- 
strate membrane. The cells of the perioptic membrane must, 
therefore, be regarded as functioning, also* as neurolemmae. 
Moreover, it follows that, as a single cell gives off processes 
towards a number of ommatidia, a single perioptic cell must 
act as neurolemma for a number of distinct nerve fibres. I 
have not been able to see distinct instances of this in my 
preparations, partly because, in pupae a little older, when 
this process has been completed, the cells of the perioptic 
membrane have cohered closely together, making further 
observations on this point impossible; but the fact that all 
the ommatidia, several of which were supplied with processes 
from a single perioptic cell, later have nerves entering them, 
leaves us no alternative but to accept this view (compare, 
however, fig. 75). The nerve cells which have entered the 
perioptic membrane can often be seen to give off a distinct 
process backwards towards the brain; but I was quite unable 
to trace any of these fibres to their termination. 

The coherence of the cells of the perioptic membrane, 
which takes place in pupae a few hours later, gives the struc- 
ture a much firmer appearance, the loose branching network 
of the pupating larva being transformed into a fairly thick 
pavement membrane. At this stage leucocytes are occasion- 
ally seen between the perioptic membrane and the optic disc. 
What their function is I am not able to say. 

When pupae about twenty-four hours old are examined, a 
further development of the perioptic membrane is seen to have 
taken place. The * 'neurolemmal*' processes are no longer visible ; 
probably the best interpretation which can be placed on tbis 
is that their disappearance is only apparent, and that they 
have now assumed their true function as neurolemmae and 
have closely enveloped their respective nerve fibres (fig. 75). 
These fibres can be seen communicating with every omma- 
tidium, but they are so exceedingly minute that the non- 
appearance of a neurolemma as distinct from the nerve is 
only to he expected. I am also unable to say where the nerve 
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ends and where the omnaatidium starts; and whether the 
nerve terminates on a rhahdome or on the sheath cells. The 
act, however, that the latter have undergone pigment 
egeneration, and the close resemblance of the sensory cells 
0 the ooelli (which are innervated) to the rhahdome cell, 
seem to indicate that it is in the rhahdome of the ommatidium 
that the nerves terminate. 

At this stage the fenestrate membrane shows a curious 
ppearance which may easily be misinterpreted; the ends of 
cells which have secreted it become dilated into 
a cones, and give the membrane the appearance of cellular 
however, it is entirely non-cellular / cf. 


of the great mass of fibrillae from the 
siae ot the penoptic membrane towards the brain, as above 
confined to the middle third of that membrane; 
^equeutly the complete optic “nerve” never occupies an 
area grater than this. In the thirty-six hour pupa the fibrillae 
nave become so massed together as to form a thick layer 
running longitudinally to and beneath the disc, the 
individuals of which are no longer visible These, then, pass 
down the optic nerve and enter the brain 


In tile pupa of the third-day pigment granules begin to form 
in the ^tic “nerve,” and become very prominent a day 
later. Changes are now taking place which involve the 
ommatidia as well; these consist of a gradual alteration 
ot the shape of these structures. In the pupa at about the 
LI™® ’*'^ird day that portion of the perioptic membrane 
which has not been concerned in the formation of the optic 
nerve begins to undergo chitinisation, and since this mem- 
brane was produced from, and still is continuous with, the 
ectoderm immediately surrounding the eye, it follows that 
this chitin layer will he similarly continuous with the chitin 
begins to form on the head of the wasp; this 
chitinisation of the hack of .the eye appears to push the 
nervous part of the optic “nerve” out of position, by pressing 
on Its periphery; at any rate, it now assumes an outwardly 
convex form. This effect is really produced by a “shear-like” 
action of the ehilinising perioptic membrane, tlie lower por- 
tion pressing_ outwards and upwards, the upper down and 
inwards. Tliis process is complete in the four and a half-day 
pupa (fig. 80). The “optic nerve” from the brain at this 
stage has also assumed the appearance of a solid projection 
frora the lower side of the brain in its more ventral portion 
and is crowded with nerve cells; the detection, howeW, of 
individual nerve fibres in this region is quite impossible owing 
to the close coherence of these. 
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This shear-like action of the chitinising perioptic mem- 
brane results also^ in a curious change in the shape of the 
ommatidia, which is very easy to recognize (in spite of their 
very close clustering together in this region), on account of 
the rows of red pigment granules which run along them 
(pigment of the sheath cells). Tlie lower ommatidia, which 
were originally straight, now become bent, and, as the pass- 
ing inwards and upwards of the perioptic membrane 
increases, become bent more and more, and eventually come 
to curve back upon themselves, in order to maintain con- 
nection with the optic nerve. This recurving is exceedingly 
characteristic of the lower ommatidia of the eye; from the 
above description it necessarily follows that the higher the 
ommatidia are in the eye, the less will they be bent; in the 
upper ones, indeed, the bending has been only very slight 
(fig. 80). 

The outstanding feature, then, of the development of the 
eye during the last day and a half of pupal life is the bending 
outwards and compression of the optic ' 'nerve, and the con- 
sequent curving of the ommatidia, movements which are pro- 
bably to be explained as due to the compressing action of the 
perioptic membrane, as it begins to chitinise. 

By this complex process there is gradually produced the 
eye as we see it in the adult wasp, with its corneal lenses, 
pigment layers, and ommatidia resting upon the fenestrate 
membrane, which admits the fibres from the optic "nerve/' 
and in intimate relation with which has been produced a disc 
of chitin which protects the eye from within, and the whole 
organ covered internally by a very feeble membrane — the 
mesodermal somatopleure. 

It is necessary to refer now to the work of others on the 
development of the eye. It is in Weismann's great memoir 
(1864) that we find the first correct account of the develop- 
ment in its main outline. He regarded the layer of lenses 
and ommatidia as arising directly from the surface ectoderm, 
while the optic ganglion ("bulbus*') he regarded as being a 
direct outgrowth from the brain. He apparently even saw 
the perioptic membrane, of which he says: "Between the 
bulbus and the disc there penetrates a thin layer of fat and 
granule cells, from which the cells which unite the two surfaces 
very probably develop." He summarises his description thus : 
"The morphological value of the different parts of the eye is 
as follows: the cornea is the chitinous skeleton; the other 
parts of the eye-chamber (the crystalline cones, nerve rods, 
and their investments) axe modified hypodermis; all the 
central structures (the ganglion layers and bulbus) are formed 
as outgrowths from the nervous system" (quote from Lowne). 
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If the periopfcic membrane in Nasonia and the blow-fly are of 
similar origin, then Weismann’s view as to its origin is in- 
correct; his very recognition of the membrane, however, in 
hand dissections of fly pupae is itself a remarkable instance 
of his power of observation. His descriptions are supported 
by the work of G. H. Parker (1890) and of Carriere (1884). 
Later workers, using much more accurate methods, have con- 
tradicted Weismann's statements; their descriptions, unless 
the process is different in the material which they used from 
what we see in Nasonia^ are, however, quite erroneous. 

A number of writers, c.p., Reichenbach (1886) or Patten 
(1886), regard the Arthropod eye as having arisen as an 
invagination of the ectoderm, with subsequent fusion of the 
rim of the depression. Tlie upper and lower layers of the 
invagination then meet and produce, between them, the 
vitreous and lens cells and ommatidia. According to Beichen- 
bach (working with the crayfish), two other layers are formed 
between these two. The superficial and outer of these two 
layers then fuse and produce the layer of vitreous and lens 
cells; the third layer forms the rhabdomes, and the inner 
layer is actually regarded as forming the ganglion. ^ 

Patten (1886), on the other hand, regards the superficial 
layer as forming the cornea; the outer layer of the flattened 
vesicle disappears, and the rest of the invagination forms the 
ommatidia. The more recent work of Giinther (1912) on 
Dytisens marginalis supports Weismann's original account 
Lowne (1893-1895) partly accepts Weismann’s views, but 
disagrees with him in certain important points, in which, 
however, he is undoubtedly incorrect. In support of his 
Dioptron Theory of Insect "Vision he wholly denies the pene- 
tration of the fenestrate membrane by nerves ; but there can 
be no doubt as to its occurrence in Nasonia, His view of the 
origin of the rhabdo-mes is very remarkable; he regards these 
structures as arising from the mesoderm and developing in a 
manner analogous to that of the tracheae of the eye (these 
are highly developed in the blow-fly) ; the perioptic membrane 
he regards as growing out from the brain, although the occur- 
rence of so much neuroglia tissue in that organ has not been 
demonstrated. An examination of fig. 71 (p. 546) of his work 
shows the perioptic membrane communicating with the ^to- 
derm on either side of the optic disc; the cells stand off from 
the fenestrate membrane, and nerve cells are seen migrating 
into the fibres of the optic stalk, which may possibly have 
been formed from the cells of the perioptic membrane. In 
fig. 6, pi. xxxviii. (p. 548), he actually shows a branching 
cell of the perioptic membrane attaching iteelf to the fen^ 
strate membrane at the base of the ommatidia, exaewy ^ ^ 
have described it above in Nasonia, There seems, then, to 
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be little doubt that the origin of this membrane in Callipho>ra 
is identical with what happens in this wasp. 

The Ocelli . — The development of these structures can be 
followed from the earliest larvae right throughout larval and 
pupal life to the mature condition of the adult wasp. This 
is rendered possible by the fact that around those tlireo small 
areas of the head ectoderm from which the ocelli will later 
develop the somatopleure of the head is deflected downwards 
(fig. 66) and becomes continuous with the splanchnopleuro 
covering the brain, these curious structures are doubtless the 
remnants of what must once have been a very extensive con- 
nection between the ectoderm and the nerve cord as it sank 
inwards in the embryo. From this fortunate occurrence, it is 
possible to trace the development of the complex ocellus from 
a stage in which it is represented by a single pair of minute 
cells (fig. 66), a condition in which we see it in the larva of 
the first inatar. 

The ectodermal cells covering the head at this stage arc 
small in number though rather large and irregular; two cells, 
however, included in each area covered by the conical deflected 
somatopleure are considerably smaller than these. During 
larval life these cells undergo division, so that in the larva 
which is about to defaecate, one sees a conical mass of about 
a dozen cells, rather slender and elongated, in the place whioii 
in the early larva was occupied by only two (fig 77). 

These cells continue to multiply mitotically, so that in 
the freshly formed pupa the ocelli are represented each by a 
rounded thickening of the ectoderm in which the cells are 
beginning to arrange themselves in concentric layers, at the 
same time increasing somewhat in length (fig. 67). During 
the next four hours there is an active proliferation and elonga- 
tion of these, cells, giving the whole structure an appearance 
very like that of a mammalian taste bud. The cells are 
elongated and spindle-shaped, and present each a short pro- 
cess externally. These cells become the visual cells of the 
ocellus, and their short processes, which together form a small 
group at the extremity of the sense organ, project freely 
from it. 

Meanwhile the head ectoderm surrounding the ooelli pro- 
liferates and begins to encroach upon the area which has till 
now been occupied by the ocellar cells. In the twelve-hour 
pupa (fig. 68) this can be seen to result in a gradual con- 
stection of the upper end of the ocellus, which at the same 
time begins to be forced down below the surface. 

In the thirty-six hour pupa this process is complete ; the 
ectoderm has grown right across the ocellus, and in its middle 
is seen to undergo a distinct lens-like swelling (fig. 69). 
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This growth inwards of the ectoderm surrounding the 
ocelli not only results in a sinking downwards of the ocellus, 
but it also Brings about an almost total closure of the cup, 
and the cells which now comprise the ocellus are of two kinds, 
the upper ones forming the ^'rim^' and the ^Tid'' of the cup 
are small and cubical, they will develop later into the sides 
and pait of the “iris^* of the ocellus. The others are the 
developing visual cells; those in the lower part of the ocellus 
sink downwards a little, the combined result of these processes 
being to form a cavity in the upper part of the ocellus, into 
winch the visual cells project. These cells have meanwhile 
become distinctly conical by the broadening out of their bases, 
and their inner ends are beginning to turn towards the 
'^pupiT’ of the ocellus, to the space resulting from the 
incomplete closure of the distal portion. The nuclei are 
situated towards the base of these cone-shaped cells. At this 
stage also the distal terminations of the visual cells are begin- 
ning to constrict considerably more, 2 .e., the visual rods have 
commenced to develop. 

Meanwhile the cells of the ectoderm covering the ocellus 
become irregular. Their nuclei move into their basal portions, 
and tlie distal ends begin to secrete an outwardly convex 
cuticle. This is the beginning of the ocellar lens (figs. 69, 70). 

The cells now continue to grow in size, especially the 
visual cells, which become rather long and robust, with large 
prominent nuclei in their basal portions. In the pupa of the 
third day the visual rods are completely developed ; each has 
apparently been produced by a constriction of the distal por- 
tion of the visual cell. These cells also begin to undergo 
pigmentation at this stage, the pigment granules being con- 
fined to the distal portion of the cell, immediately adjacent 
to the visual rod. 

The most obvious features of the development of the visual 
cells at this stage is their marked increase in length, which 
now results in a considerable lengthening of the whole ocellus ; 
this also appeal's to bring about a slight downward movement 
of the ocellus as a whole, resulting in the cubical cells of the 
<lislal end assuming a more peripheral position. Meanwhile 
the superficial ectodermal cells continue to secrete the lens, 
which has in the threo-day pupa become distinctly biconvex 
(fig. 70). The nuclei of these cells retain their position at 
ihe base of the respective cells, while the distal end appears 
to undergo a fibrous degeneration, a change evidently con- 
nected with the development of the lens; so far as I oould 
observe, the basal portions of these cells do not disappear, 
blit aid the cubical cells in the distal part of the ocellus to 
form the ^*iris'* (fig. 70). 
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In the four and a half-day pupa these changes are com- 
plete. The lens is strongly developed, biconvex, with tlie 
greater convexity turned inwards ; pigmentation has in- 
creased, and the iris is so disposed as to leave a rather large 
pupil’’ space, towards which the visual rods all point (fig. 
71). An isolated adult visual cell is seen in fig 72. 11 

measures about 24]x in length, of which 10*4// is occupied 
by the visual rod. 

Tliis description holds for the median as well as the lateral 
ocelli ; a transverse section of the former, however, shows that 
it is strongly indented in its anterior wall. It is essentially 
a double ocellus; and its double nature can be recognized 
throughout development. As is to be expected, its nerve 
communicates with two ocellar ganglia. 

During this process the mesodermic somatopleure lining 
the base of the ocellus has grown considerably, and occa- 
sionally is very prominent. It is retained throughout pupal 
life and is seen in the newly hatched wasp as a distinct mem- 
brane, with fairly prominent nuclei, close to the ocellar wall. 

The innervation of the ocellus is quite different from that 
of the compound eye. In the late larval stages, after defae- 
cation has taken place, nerve fibres grow out from the brain, 
towards the ocelli, guided apparently by the deflected somato- 
pleure. In the newly formed pupa the nerve has already 
come into contact with the developing visual cells of the 
ocellus, and the only visible change undergone by the nerve 
as development advances is an increase in size; in the early 
pupa it is long and slender, but as the ocellus is forced below 
the surface of the head, and as the brain increases in size, the 
nerve becomes shorter and thicker. It is not necessary to 
describe the formation of the ocellar nerves more fully at 
this stage beyond mentioning that the ocellar nerve is a true 
nerve, quite devoid of cortical brain cells, and therefore 
quite different in nature from the optic ''nerve,” which is 
essentially an outgrowth of the brain cortex. 

C. — The Eespibatory System. 

The Larval Organs, 

In the newly hatched larva (fig. 1) there is a pair of 
great longitudinal tracheal trunks passing from the second 
segment backwards on either side of the body to the twelfth 
segment; these are connected with one another, in front and 
behind, by two transverse tracheal vessels, of which the 
anterior passes over the oesophagus, the posterior under the 
rectum. The anterior transverse vessel shows a small, 
forwardly projecting median part, evidently indicating the 
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point of fusion of the trachea.1 trunks as they grew inwards, 
towards each other, in the embryo. 

The longitudinal vessels open to the exterior by four 
pairs of spiracles ; one on the third segment, a second on the 
fifth, the next on the sixth, and the last on the seventh seg- 
ment, each connected by a rather short stigmatic trunk to 
the great longitudinal vessels of the larva. The tracheal 
vessels in the region of the fourth, and the eighth to the 
eleventh segments, are provided in each segment with a pair 
of small rudimentary trunks, which are related to certain 
spiracles which do not develop till the next larval moult; 
there are, therefore, nine pairs of spiracles functioning either 
throughout larval life, or only in the later larval instars. 

Besides these nine spiracles there is a pair of tenth 
ludimentary stigmatic trunks, situated in the twelfth seg- 
ment, They do not open on to the surface till at the time 
of the last larval moult, and become the posterior spiracles 
of the abdomen of the imago. Of the ten potential stigmatic 
trunks only nine, therefore, function at some time or other 
during larval life. It is interesting to notice that the larva 
of the honey-bee develops the full set of ten spiracles. 

Tn each segment the tracheal trunks give off a number 
of thinner branching vessels, which on account of their 
different structure I shall speak of as tracheoles They are 
clearly seen (figs. 1, 2) in living larvae as fine silvery lines 
ramifying among the organs of the larva ; generally there are 
two or three pairs in each segment which pass vertically, 
as well as, especially in the more posterior segments, several 
pairs which run dorsally, but are usually more difficult to see. 
The anterior transverse vessel supplies the head by means 
of two groups of tracheoles, which run forwards, but are not, 
at this early stage, very strongly developed From the pos- 
terior transverse vessel several small branches are given off 
to the anal segments. 

Structurally there is a very pronounced difference between 
the great longitudinal and transverse tracheal trunks and the 
stigmatic trunks, on the one hand, and the smaller branching 
tracheoles on the other. 

Tn very young larvae the true tracheae are tubes with 
an epitlielium of rather^ thick cubical clear cells, which have 
already secreted the ‘ 'spiral** intima; before the end of the 
first inatar these cells have become slightly granular, and the 
general growth of the larva is accompanied by a gradual 
flattening out of these cells. The stigmatic trunks are similar 
in structure (fig. 93) ; the spiracles are small cup-like ^stirac- 
tures, lined by an intima devoid of "spirals.** Their intima 
is shed, and a new one reformed at each moult. 



388 


The tracheoles are structurally quite different (figs. 76, 
81) ; each group or branching system of tracheoles is essenti- 
ally a unicellular structure, of remarkable dimensions. It 
consists of a large clear tube, which soon branches into two ; 
from these branches numerous smaller trunks come off, and 
these ramify amongst the organs of the larva. The tubes are 
entirely devoid of a chitinous intima, spiral or plain, au<l 
never, so far as I could observe, terminate within the oolls^ ol 
any tissue. The nuclei are oval, and very large, measuring 
at the end of the first instar 21ja in length, 8/i in breadth ; 
nucleoli are absent, the chromatin is scattered thioughout 
the nuclear space, but two karyosomes are generally present 
(fig- 10). The nucleus is usually situated at, or a little 
beyond, the first point of branching. 

The tracheoles of the imago, which will be referred Lo 
later, differ somewhat from these larval tracheoles ; neverthe- 
less, there is a close similarity between the two, and the 
development of the latter may be inferred from what is 
observed to occur in the development of the former. 

There they are formed invariably as outgrowths from the 
tracheal trunks, and there can be no doubt that it is by this 
method that the larval tracheoles are formed during embryonic 
life. They are to be looked upon as modified tracheal 
epithelium cells, which grew in size and developed into cells 
to which the name Giant Tracheolohlaf^ts may be applied. 
These cells then began, still during embryonic life, to grow 
out from the tracheae and developed the tracheoles fron* 
themselves, as they grew out. It is difficult to determine 
exactly how this happened ; probably the great tracheol oblast 
which already enclosed, on account of its size, a considerable 
portion of the lumen of the trachea, began to grow outwards 
at one end. As it grew outwards its two free edges fused 
together, forming a tube. A tracheoloblast in this condition 
leaving the renovated longitudinal vessels and growing out- 
wards to form a tracheole of the imago is shown in fig, 82. 
Tlie cell with its great nucleus then grew further and further 
out, secreting the main branch of the system after it, as it 
advanced. Soon, however, the nucleus ceased to advam^e, 
perhaps on account of the pressure of the fat body, which 
occupies so much of the haemocoele, ,and the ramification of 
the tubes began by a different m^hod; protoplasmic out- 
growths were produced from the termination of the tracheolo- 
blast, probably by the frequent division, within the main 
substance of the cell, of its lumen. The probable method of 
branch formation within the main portion of the tracheolo- 
blast is shown diagrammatically in text figures A-F. Several 
pairs of these systems of tracheoles occur in a single segment, 
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Text figs A-F Diagiam of the Giant Tracheolobla&t in tiaiis- 
voisi section, showing successive stages in the fomation ot 
ti acluoks 

T(xfc fig G Developing spiiacle of piopodeum fiom the laiva 
shoitly hi tore pupation Note the gieat <‘clip, ’ through which 
passes the lumen of the an tube (st ) Closing of the clip is 
brought about by relaxation of the muscles (mcl ) 

Text fig H Diagiam of lespiratory system of adult wasp sp , 
spii acle , d 1 a s , dorso-lateral air sac , v 1 a s , ventrolateral air 
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and tlie co-aperation of these must produce a very efiSicient 
respiratory system for so sluggisli a larva. 

So far ae I am aware, no respiratory vessels similar to 
those here described have b^n observed in other insects. The 
complexity of shape of these great branching cells (fig 76), 
indeed, finds no parallel, except amongst the neive cells of 
higher animals. In some ways, indeed, they closely resemble 
these; and their method of extension is very similar to that 
observed by Boss Harrison in his well-known work on the 
growth of embryonic nerve fibres in plasma media, while as 
an example of a Trophospongial cell, in the sense in which 
Holmgren employs it, they are quite unrivalled. 

In the majority of insects the smaller air tubes are true 
multicellular tracheae, ilie terminal portion of which alone is 
devoid of spirals and is evidently intracellular, it would seem, 
then, that the great unicellular tracheoles above described aie 
homologous with the terminal portion of the tracheoles of 
other insects. Indeed, Perez (1910, p. 191) gives an account 
of the development in Galliphora of the terminations of the 
tracheoles among the muscles of flight, which is not unlike 
the process by which the large tracheoles of Naso7Hu are 
developed. From this it would seem to follow that the 
dorsolateral air-sacs of the adult Nasonia, as well as k>me of 
the great head and abdominal vessels which develop during 
pupal life (see below) are homologous with the general system 
of smaller tracheal vessels occurring in other insects 

The main change which the tracheal system undergoes 
in the first instar is a slight increase in the complexity of 
the tracheoles; towards the end of this period those stigmatic 
trunks which have not yet opened on to the surface (the 
fourth, and the eighth to the eleventh) grow outwards, and , 
at the next moult begin to function. 

Ihe tracheal system has now attained to its mature 
condition, and during the rest of larval life is characterized 
mainly by a considerable increase in size and the extent of 
its ramification, as the larva itself grows. Especially marked 
is this tracheal proliferation in the head region, whore the 
brain is developing. The increase in complexity of the 
respiratory system is shown by comparing figs. 1 and 2, 
and is due entirely, so far as I could observe, to an increase 
in the size and complexity of the great branching cells, not 
to a formation of new ones. 

The extensive branching of the tracheoles makes it im- 
possible to measure the size of these, but that the increase in 
bulk is very large is unquestionable. The nuclei of the traoheolos 
show only a slight increase in size. Thus, while the nucleus 
of the tracheolohlast measured 21p by 8/jt at the end of the 
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first instar, at the end of the last it measured 24jui; by 9ju. 

Within the main tracheae the growth of cell and nuclear 
size is more easy to estimate. Throughout larval life the cells 
become gradually more granular in appearance, and at tire 
end of larval life appear as large flat discs upon the surface 
intima, which has itself stretched consider- 
ably. The nuclei have become greatly hypertrophied; their 
chromatin has become scattered through the nucleus, the 
karyosomes having disappeared, in their place is found a 
great nucleolus (figs. 84, 85, 86, 87, 92). 

At the end of the first instar the cells of the tracheal 
epithelium measured, on the average, 14 jul in length, con- 
siderably l^s in breadth. In the adult larva they measured 
about 34/x in greatest length, 10 to lip in breadth. So far as 
I could observe, this great hypertrophy of the nucleus is not 
accompanied by a corresponding increase in the quantity ^of 
chromatic material; the nucleus extends not in the volume of 
its contents, but by a loosening of its texture. The respira- 
tory system of the mature larva, like the other purely larval 
organs, is to be looked upon merely as a greatly hypertrophied 
condition of the tracheal system of the newly formed larva ; 
no differentiation of essentially new structures ever occurs. 

Haying remained in this condition for about a day (rest- 
ing period of the larva), the tracheal system begins, at the 
time of defaecation and in the post-defaecation period, to 
disintegrate, and by tlie time the pupa has been formed (one 
day later), only a few disintegrating vestiges of the old 
tracheal system are recognizable. 

The Destruction of the Larval Tracheal System. 

The processes of disintegration of the old larval respira- 
tory system and the regeneration of the system of the adult 
are contemporary; inde^, the imaginal cells often push the 
worn-out larval cells aside, before the leucocytes have had 
time to remove them. Nevertheless, it will be letter to con- 
sider the two processes separately. 

The epithelium of the main tracheal vessels begins to 
disintegrate, at the time of defaecation, and in eight hours^ 
time has wholly disappeared. Besides the presence of the 
great nucleolus, and a general hypertrophied condition of the 
cells, these show no abnormal characttristics. Occasionally, 
however, distinct vacuolation of the cytoplasm can be observed! 

At the time of defaecation, however, these cells begin to 
suffer attack from leucocytes; this is especially well seen in 
the main longitudinal vessels at about the time of defaecation 
(figs, 83, 86). The actual process of histolysis is difficult to 
observe on account of the smallness of the objects dealt with ; 
but that the leucocytes play a large part in the removal of 
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the traclaeal epithelium is clear. The tracheal intima does 
not suffer any corresponding change. 

The destruction of those lateral stigmatic trunks which 
do not persist in the adult wasp begins in the freshly formed 
pupa. Here the cells lining the lateral stigmatic trunks 
undergo cytoplasmic degeneration. This stage is easily recog- 
nized on account of the great hypertrophy of the nucleoli, a 
condition so characteristic of the worn-out larval cells of 
Nasonia. In close connection with the disintegrating stig- 
matic trunks leucocytes may occasionally be seen, actively 
removing the dBhns. Whether the remains of the cells 
(nucleus and cell wall) disintegrate of their own accord, or 
whether leucocytes remove them, I am not definitely able to 
say; the appearance of preparations rather suggested the 
latter. 

Composing the epithelium of the stigmatic trunks are two 
kinds of cells. There are large, purely larval cells, and much 
smaller imaginal cells ; it is only the former that grow during 
larval life, and degenerate at the end of it. The imaginal 
cells are clearly seen in even the youngest larvae at the bases 
of the trunks (fig. 93). It is from these ^^imaginal neste^^ 
that the whole tracheal system of the imago becomes formed. 
(See below.) 

The whole process of disintegration of lateral spiracles 
occurs in the early stages of pupal life, much later, therefore, 
than that of the tracheae; the stigmatic trunks which dis- 
appear in this manner are the second, the third, and the fifth 
to ninth, only the stigmata of the pronotum and propodeum, 
and the newly formed pair of the twelfth segment (see below) 
being retained. 

The whole system of tracheoles also disappears; in the 
living insect, however, in which the tracheoles are clearly seen 
through the transparent cuticle, no discontinuity in the 
general structure of the respiratory system is apparent. This 
is due to the fact that the new tracheal system is forming as 
the old degenerates (cf. figs. 88, 91). In the sixteen-hour 
pupa the tracheoles still appear quite normal, thougli greatly 
hypertrophied. But shortly after this leucocytes begin to 
accumulate round the finer tracheoles of the head cavity and 
the process of histolysis commences. Sometimes the leucooytos 
may be observed forsaking their free life in tlio blood-sireani ; 
attaching themselves to a branching system of tracheoles they 
begin to crawl over these, and eventually phagocytosis coni- 
mences (figs. 88, 90, 91). By the time the larva pupates (six 
to eight hours later) the finer tracheoles of the head have dis- 
appeared, and the larger ones are rapidly undergoing the 
same fate. 
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Many of the traoheoles, however, appear to undergo 
mainly chemical disintegration; lying, as they often do, 
closely embraced by the great ''fat cells, they seem to be 
protected from the action of the leucocytes. Tlieir protoplasm 
becomes finely vacuolated, the lumen disappears, and the tubes* 
gradually fragment. This is especially beautifully seen in 
some of the great head tracheoles, which disappear at about 
the time of pupation (fig. 91). The great abdominal tracheoles 
disappear a few hours earlier, also by chemical disintegration ; 
frequently, however, if the pupating larvae are exai^iined, 
rows of leucocytes in the place where the larval tracheoles 
once were, indicate that phagocytosis of the vestiges of the 
tracheoles has, in the end, occurred. Active phagocytosis may 
be observed at times, however (figs. 87, 88), in places, such 
as, for instance, the cavity of the thorax, where they are easily 
accessible to the wandering phagocytes. Several phagocytes 
may apply themselves to the degenerated tracheole, and, dis- 
solving parts out of it, gradually absorb it. 

Thus, partly by chemical disintegration and partly by 
phagocytosis, the whole larval respiratory system, with the 
exception of the spiral intima of the lateral longitudinal, and 
anterior and posterior transverse vessels disappears within a 
few hours after pupation. 

The intima of tlie lateral stigmatic trunks is shed during 
moulting. 

The Regeneration of the Tracheal Si/biem. 

The regeneration of the imaginal tracheal system has kept 
pace with the destruction of the larval vessels, and takes 
place from the "imaginal nests’ ' at the bases of the stigmatic 
trunks. At the end of the resting period of the larva, the 
colls composing these "nests,” having lain dormant during 
the feeding period, rise into sudden activity, and proliferating 
greatly (fig. 89), extend as imaginal tracheal histoblasts in- 
wards and along the intima of the great tracheal vessels, 
pushing the epithelial cells which the leucocytes have not 
removed aside as they advance, and taking up a position 
between the larval intima and the epithelial cells from which 
"it was secreted (fig. 84). Some twelve hours later the epi- 
thelium of the larval intima has been completely regenerated 
(fig. 85), Those stigmatic trunks which are to persist in the 
imago undergo a similar renovation (fig. 89). In the others 
this does not take place, and they disappear (fig. 92). 

The histoblasts are at first somewhat spindle-shaped as 
they advance, but they soon spread out and form a thin-walled 
tube in close contact with the spiral intima. The further 
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ilistory of tliis newly developed tracheal epithelium will be 
considered later. 

Meanwhile the last abdominal spiracles have developed; 
not till this time, therefore, is the number of spiracles com- 
plete. They are formed each as a massive down-growth of 
very small cells which, passing inwards and forwards, develop 
a lumen and soon fuse with the main tracheal trunks ; a 
spiral intima develops almost immediately. 

In this spiracle the process of the development of the 
spiral intima could be clearly seen. The intima is secreted 
from the walls of the spacious lumen, and, when the surface 
of the cells which are secreting the intima is examined it is 
seen that they present strong addges which fit exactly into 
the ^^spirals'^ of the intima which is being secreted, and just 
as in the markings of the general body surface, so here tiie 
spirals are merely the secretions formed upon a previously 
protoplasmic “mould,’’ As the intima thickens the ridges on 
the cells gradually straighten out, and the outer portions of 
the intima, which are now secreted, are devoid of spirals. 

It should, perhaps, be pointed out that the intima does 
not possess a true spiral structure, but is simply thrown in- 
ternally into the form of a series of ridges, closely arranged, 
and giving the optical appearance of a spiral. 

In connection with the spiracle of the twelfth abdominal 
segment, and also that of the propodeal (sixth) segment, a 
remarkable structure develops for the closing of its opening 
(text fig. G). A large number of cells of the massive 
ingrowth, which gives rise to the spiracle, arrange themselves 
in the form of a minute bent “clip,” whose arms enclose the 
spiracle below. From them is secreted a chitinous bent rod, 
ihe two arms of which, very closely approximated for the 
greater part of their length, meet, and diverging again are 
strongly curved outwards distally ; they thus form a complete 
ring round the trachea a short distance from its opening. The 
distal diverging portions are joined by a number of muscle 
fibres. By contracting, they can loosen the arms of the 
chitinous fork, and so bring about opening of the stigma, the 
distal divergence serving as a lever to increase the elfioiGn<‘y 
of the mechanism. This remarkable structure is distinctly 
visible in the adult wasp, if this has been rendered trans- 
parent by caustic soda. During pupal life the chitinisation 
of the spiracle increases, forming the well-marked structure of 
the adult. 

It is necessary to return now to the further development 
of the main tracheal vessels. 

In the larva some twelve hours after defaecation the 
larval tracheal epithelium has been wholly replaced by the 



iiuaginal histoblasts, which now extend as a new coating right 
along, and in close contact with, the larval tracheal intima 
(fig. 85). 

But already before the epithelium has been completely 
renovated, the histoblasts at the anterior extremity of the 
longitudinal tracheal trunks begin to grow forwards over the 
numorous tracheoles which all open into the main trunks here; 
as many as eight tracheoles may converge towards this region 
and become enclosed together in the tracheal epithelium as it 
extends forwards. This process, which begins in the larva 
some eight hours after defaecation, advances greatly during 
the next four hours, and, as a result, a distinct tube is formed, 
which encloses the tracheoles, which now appear in a state 
of degeneration. The appearance of the degenerating 
tracheoles has already been described ; the products of degen- 
eration evidently help to nourish the proliferating tracheal 
histoblasts. 

The tracheal trunks, ceasing to extend straight forwards, 
now begin to grow downwards, and in their further extension 
travel quite independently of the tracheoles; they are seen four 
hours later as two wide channels running vertically down the 
head, parallel with and internal to the great head tracheoles, 
and often separated from these by the great ascending column 
of myoblasts — the developing musculature <of the mouth 
appendages (fig. 91). So rapid has been their development 
that already at this period a * ‘spiral” tracheal intima is partly 
developed. 

Just before the tracheal trunks turn downwards two out- 
growths are formed from them; of these one grows forwards, 
slightly outwards and upwards, and supplies the anterior, 
dorsal, and lateral regions of the head. The second branch 
grows out from the descending trunk a short distance below 
this dorso-lateral branch, and gives off a great branching 
iracheole into the brain. In the fresh pupa other tracheoles 
begin to grow out from this “cerebral trachea’’; the structure 
and development of the imaginal tracheoles will be described 
later. 

Tracheoles also entered into the developing antennae, while 
from the main tracheal trunks in the defaecating larva other 
tiaclieoles extend outwards into the legs and wings. 

In the flesh pupa the great dorso-lateral air sacs begin to 
<h‘vt‘lop. The new tracheal epithelium just behind the fi.rst 
stigniatic trunk on each side begins to grow upwards as a 
slender column of cells. Cell division continues rapidly, and 
the columns extend further upwards, then backwards and 
slightly outwards, growing as a pair of narrow columns of 
cells, already showing a very distinct lumen, along the 
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dorso-lateral regions of the thorax. In the two-day pupa they 
fuse again with the main tracheal trunks immediately in front 
of the propodeal stigmatic trunk 

The tip of the column presents a remarkable frayed 
appearance (fig. 94); this may be a special adaptation to aid 
the column in forcing its way through the surrounding masses 
of fat cells. 

The cell columns meanwhile have begun to differentiate. 
In the growing columns the cells are thick, rather elongated 
in the direction of growth, and present a clear cytoplasm ; 
the lumen of the cell column is narrow and devoid of inti in a. 
But at about the time of fusion of the posterior end of the 
columns with the main trunks the epithelium gradually 
flattens, transforming the whole structure from a narrow tube 
into a great air sac (fig. 95). The epithelial cells develop a 
granular cytoplasm; while in the four-day pupa they may 
have nucleoli almost as large as those of the degenerating 
larval cells; a * ^spiral'' intima is quickly secreted. 

In the early pupa a number of other tracheae have devel- 
oped from the main longitudinal vessels ; especially prominent 
are two ventral downgrowths, from which the tracheoles of 
the wings have been developed. In the early pupa tlie 
anterior of these is observed as a thick column of more or less 
cubical cells, which in their descent have torn off and dragged 
along portions of the salivary glands as these were undoi- 
going phagocytic destruction. A very fine example of this 
is shown in fig. 88; the great wing trachea is observed with 
fragments of salivary glands still attached to it; some of 
the tracheal cells are in a state of great activity and are 
growing outwards to form tracheoles ; more anteriorly lie the 
larval tracheoles, undergoing disintegration. 

The tracheal trunk to the hind wing is never so prominent. 

While these tracheae and great dorso-lateral air sacs have 
been developing, the main tracheal trunks have undergone a 
similar differentiation. The epithelial cells gradually flatten 
out, and separating from the “spirah’ intima of the larva 
upon which they have been resting for the last throe days, 
^n form the two great ventral air sacs. A ^'spiral'’ intima 
is quickly secreted. The size of the air sac depends, of course, 
upon the degree of flattening undergone by the epithelial 
cells. 

In the defaecating larva a third tracheal system develops 
(fig. 86), in the form of a pair of outgrowths, venti*ally frotn 
near the posterior extremities of the main tracheal vessels, 
piey grow out very rapidly ; an upper branch supplies the 
intestine and neighbouring organs, while the main pari of 
the vessel grows downwards and forwards, and undergoing 



spec‘ial development in the female, ramifies among the muscles 
o-f the ovipositor (text fig. H). 

Tn the pupa of the fourth day a transverse ‘ 'commissural” 
trachea is seen uniting the main longitudinal air sacs ; I have 
not obsoivcd the manner or time of its formation. 

The old "spiraF' iniima of the larva can still be seen 
lying within the main air sacs, probably it disappears by 
being drawn out thiougli the thoracic spiracles at the last 
e(*dysis; it is certainly not present in the adult wasp. 

‘ The adult respiratory system (text fig. H) consists, then, 
of a pair of main tracheal vessels, dilated in the thoracic 
region into the ventral air sacs, and connected by three trans- 
verse vessels — one antetior, another posterior, the third a 
broad channel joining the two air sacs in their mid-region, 
brassing from the anterior to the posterior end of each ventral 
air sac is a great dorso-lateral air sac. From near the pos- 
terior end of the tracheae a pair of vessels pass downwards and 
forwards and supply the abdomen. The head is aerated by 
a pair of great tracheae which pass forwards from the main 
vessels and divide into three great blanches in the head. 
From all these great vessels tracheoles are given off. Three 
pairs of stigmatio trunks, two in the alitrunk, the other in 
the abdomen, connect these tubes with the exterior. 

The tracheoles of the adult insect, though essentially 
intracellular structures, are not such remarkable structures 
as WG have seen in the larva. Certain cells of the developing 
tracheal tubes do not flatten out when these form an intima ; 
on the contrary, they seem to grow in thickness, and then 
migrating from the epithelium grow outwards in various 
directions and ramify among the organs. They are the 
iracheoloblasts, but they never assume abnormally large 
dimensions. As they grow out from the tracheae (fig. 82) 
they leave tubes of varying width behind them (fig. 95) ; in 
the case of the smaller tracheoles the whole structure may 
remain unicellular. The larger tracheoles, however, such as 
those of the brain or of the appendages, are multicellular 
structures; their formation can be clearly observed in the 
legs. The nuclei of the small tracheoloblasts occasionally 
divide, and the cytoplasm between the two nuclei thus formed 
becomes drawn apart. This process is repeated several times 
and eventually the tracheole is seen as a narrow tube with a 
number of oval thickenings, the nuclei, along its path (fig. 
103). The tracheoles are essentially protoplasmic structures; 

T could not detect, with any certainty, a chitinous intima. 
Frequently chromatic ( ? ) granules may be observed within 
the walls of the tracheae between the nuclei. 
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The changes, then, which the respiratory system under- 
goes during metamorphosis — a re-development of the longi- 
tudinal trunks, the formation of a new spiracle, development 
of new tracheoles from tracheoloblasts, the production of the 
air sacs from purely embryonic cells, and, finally, the dis- 
appearance of ancestral stigmata — are identical with the 
changes which have been going on during early larval life 
(and probably during embryonic life, if these were known), 
or which would have gone on had the whole of the develop- 
ment from egg to adult taken place within the egg membrane. 
The significance of this will be discussed in the second part 
of this paper. 

The destruction of the epithelium of the main tracheal 
vessels by leucocytes has been described by Perez (1910) in 
Calli'phoTa; but, so far as I am aware, the general disintegra- 
tion and total renovation of the branching vessels have never 
been observed. 

The conclusions of Breed (1903) and of Anglas (1904) 
that tracheoles are not formed as direct outgrowths from the 
main trunks appears to be quite erroneous, and the criticism 
of Poyarkoff, that Anglas was really dealing with myoblasts, 
seems to me entirely justified, since these cells in Nasonia 
frequently show a remarkable resemblance to small nucleated 
tracheoles. 

THE MUSCIJLAE SYSTEM. 

The history of the muscular system during post-embryonic 
life will best be considered under the following headings : — 
(a) The anatomy of the larval muscular system; (b) the 
structure of the larval muscles and their post-embryonic 
development; (c) disintegration of the larval muscles; (d) 
regeneration of the muscular system. The last section will 
be considered under various headings, viz.: (1) The longi- 
tudinal abdominal muscles; (2) the vertical abdominal 
muscles; (3) the phaiyngeal dilators; (4) the muscles of the 
mouth appendages; (5) the muscles of the legs; (6) the ovi- 
positor muscles; (7) the great thoracic muscles (muscles of 
flight) ; (8) the intestinal musclee ; (9) the muscle insertions 
An examination of all these different muscles, naoreover, will 
enable a comparison to be made between them. 

The Anatomy of the Lariml Mn^ciilar 

Although the individual muscle fibres of the larva 
undergo a considerable amount of differentiation during larval 
life, yet the general anatomy of the muscular system doe« 
not alter. I shall describe it here as it can be observed in 
living larvae in the first instar, before they have become too 
gorged with food to be sufficiently transparent for observation* 



399 


Tho muscular sysiem consists of three prominent sets of 
muscles; the great longitudinal muscles; the great transverse 
(oblique) muscles ; and the masticatory muscles, including the 
dilatois of the pharynx. 

The longitudinal muscles (fig. 1) are in the form of twenty 
to iwonty-'Iwo bands of muscles, passing from one end of the 
body to the other. Posteriorly where the body tapers off, they 
all tend to (*onverge towards one point. Anteriorly they are 
inserted upon the walls of tho first larval segment; lioie also 
they couvoige, but aie less concentrated than at the liindei 
end. The muscles are arranged similarly on either side of 
tlie median line, and are quite absent beneath the ventral 
nerve cord. 

The transverse (oblique) muscles (fig. 1) are in the form 
of nine pairs of muscles stretching from the third to the 
eleventh segments. They pass in hoops round the body of the 
larva, upwards and backwards; their lower and upper inser- 
tions aro generally at the junctions of the larval segment with 
the segments immediately before and behind it respectively, 

the gblique muscles are generally intra-segmental. This 
is not, however, entirely the case, as the last oblique muscle 
is inserted ventrally on the ninth segment, dorsally at the 
posterior limit of the tenth. Others also stretch over more 
than one segment. 

The muscles of feeding aie in the form of a number of 
htiucturcs which aro inserted upon the pharynx at one end, 
while their otlier extremity is attached to the walls of the 
head, or to a specially thickened cuticular poition of it — the 
tentorium. They are the dilators of the 'pharyn.^i. To the 
tentorium are attached also two very minute muscles 
which move the minute jaws. Only one muscle is attached 
to each mandible, the latter evidently swinging backwards, 
after functioning, as a result of the elasticity of the surround- 
ing cuticle. Thor© are six pairs of pharyngeal dilators. Of 
these the lower two are inserted upon the tentorium. Two 
other pairs, attached to the dorsal side of the pharynx, are 
inserted upon tho dorsal head cuticle; while two other pairs 
radiate outwards towards the lateral head walls. The united 
pull of those muscles during feeding would dilate the pharynx 
(considerably and would permit ejScient sucking of the con- 
tetilH of the lly pupa, once the mouih was applied to the 
ruptured cuticle. In young larvae the dilators of tlie pharynx 
exhibit a thick dilatation along a considerable part of one 
side. This swelling becomes less prominent as the larva 
grows, but is recognizable even in adult larvae. Its nature will 
be explained later. 
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The Structure and Fost-emhryonic Development of 
the Larval Muscles. 

The General Body Musculature . 

The hifetology of in&ect muscle can be very clearly observed 
in material derived from Nasonia larvae, and as a number 
of structures, not hitherto observed, were revealed by the 
Haidenhain haematoxylin method of staining employed here, 
I shall briefly describe the structure of muscle flbies, as it 
occurs in this insect. 

The longitudinal body muscles will be considered first. 
The portion of a single muscle band situated in any one seg- 
ment, and inserted at its anterior and posterior extremities, 
is a single muscle fibre, containing three to five nuclei (and 
developed, as will be seen below, from as many cells). The 
inner, posterior portion of one muscle fibre, i.e., of one intra- 
segmental muscle, is connected by a short process with a 
similar process given off from the outer, anterior part of the 
succeeding muscle (fibre) of the longitudinal band immedi- 
ately internal to it (fig. 99), i.e., there is a '‘dovetailing^^ of 
muscles (muscle fibres) not unlike what occurs in vertebrate 
cardiac muscle, which results in a direct communication 
between all the longitudinal muscle bands. This “dovetailing” 
is particularly clearly seen in yoting larvae and in the hind 
region of adult larvae. The connecting piece is always devoid 
of a nucleus (fig. 100), and does not, therefore, represent a 
distinct cell (see below). 

When a muscle fibre is examined in sections, the longi- 
tudinal fibrillae are very clearly seen ; each consists of a 
number of minute spindle-shaped sarcomeres (fig. 127), the 
, “spindle” shape being due to the concentration of the fluid 
contents at its middle. At other times the liquid contents 
pass to either end of the sarcomere, leaving a clear space in 
the middle (Hensen's line) which may be quite wide. The 
two dots often figured on the ends of each sarcomere are 
optical representations of the extremities of the sarcomere 
(fig. 127). Moreover, Krause's membrane is apparently not 
a membrane so far as the muscle fibre is concerned; though 
the contrary view is sometimes held, it appears to consist 
rather of closely concentrated minute “dots,” each repre- 
senting the point of junction of successive sarcomeres. Fig. 127 
shows a muscle portion of a fibre in longitudinal section ; 
the individual sarcomeres, each a spindle-shaped structure, 
are clearly visible, and Krause's membrane is the effect 
obtained by the junction of successive sarcomeres approxim- 
ately along one line. It is only with respect to the fibrils 
apparently that we can speak of a “Krause's membrane” as 
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a inemhrane At any rate, Krause ^^membrane^' is devel- 
oped by the individual fibrils, and, if adjacent ‘^membranes’’ 
do unite, then the structure is secondarily, not primarily, 
a niembiatie I shall refer to this again in connection with 
the structure of the adult muscles 

tn connection with the “transvcise” striations, a curious 
fact was noticed whicli has not, apparenily, been hitherto 
recorded The striations do not lun transversely across the 
muscle fibre ; on the other hand, the fibrillao ai*o so disposed 
tliat thoir thickenings in the fibre as a whole are disposed 
in the form of a douhle ^pual (fig. 101). This double spiral 
is not always visible in longitudinal sections, as the muscle 
fibre may have been soi cut as to show only a portion of it; 
under these circumstances it will appear either as true tx’aus- 
verse striations or as a single spiral. However, in moderately 
thickly-cut sections the double spiral is almost always clearly 
visible. Moreover, it is possible to focus on top of a “trans- 
verse” striation, and beginning at one end and focussing 
alternately downwards and upwards, to travel right along the 
spiral, and finally arrive at the other end of the fibre. Also, 
after follo-wing a spiral striation through a single turn one 
arrivee, not at the succeeding striation, but at the second in 
advance, showing the double nature of the spiral. By no 
conceivable bending or twisting of the muscle fibres could 
true transverse striations be thrown into this form, and the 
question of artefacts can be discarded ; moreover, the double 
spiral may be detected in entire muscle fibres if these have 
been sufficiently stretched to allow the spiral on the distal 
side of the muscle to show through the thickness of the fibre 

Krause’s “membrane,” of course, is likewise disposed in 
a double spiral. 

The sarcomeres of either end of the muscle frequently 
have only one “Krause’s membrane”; the outer end of the 
sarcomere being in this case inserted into the cuticle of the 
larva. Sometimes the fibrils can actually be traced into the 
cuticle, where they spread out a little to procure an extra 
hold (fig, 127). At other times they are inserted on to the 
terminations of integumontal cells (fig. 100). The essentially 
integumental origin of the muscle insertions will be referred to 
later, in connection with their development. 

Others of the fibrils, however, do not become inserted into 
the cuticle, but travelling across the border of the segment 
join fibrils from the next muscle of the same longitudinal 
band, forming a very powerful “Krause’s membrane” at the 
junction (fig. 126). '"^en a muscle is examined in surface 

view these crossing fibrils are clearly seen, giving the muscles 
a particularly frayed appearance at their extremities. 
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The muscles are covered with a very prominent sarco- 
lemma. 

The nuclei are three to five in number; they are round 
or oval flat discs ; a very large nucleolus is usually present in 
the nuclei of the fully-grown larvae ; or two nucleoli may be 
present; a karysome is quite absent and the chromatin is 
scattered in small granules throughout the nucleus (fig. 102a) 
The nuclei, if round, measure about 17/x in diameter; if oval, 
19-20/i in length, 13-1 4/jt, in breadth. Tlie breadth of the 
muscle is about 34/i; the length varies apparently according 
to the number of cells which entered into its formation; on 
an average -^e muscles measure about 250^, so that the length 
of the individual '^celF' composing the syncytium is 63ju,. 

Tlie oblique muscles possess four nuclei; in their middle 
they show a long slit, indicating the double origin of this 
part. Their minute structure does not differ from that of 
the longitudinal muscles. 

If the muscles of young larvae be examined, the essenti- 
ally multicellular nature of the muscle fibres ie clearly seen 
(fig. 100). Three to five cells may be present arranged end 
on end, and the cell boundaries are still unmistakable. In 
the earliest stage (twelve-hour larva) in which I have 
examined them they show distinct longitudinal fibrillation, 
the fibrillae of successive cells in the developing syncytium 
already fusing. Moreover, fibrillae from one fibre have already 
communicated with those of others of the muscle band. 
Striatious are just beginning to appear; in some they are 
distinctly visible, in others quite absent. The individual 
cells me^ure 14/a in length, in breadth. The nuclei 
are relatively gigantic and measure 12-14/a long by 8-9fA broad. 
Nucleoli are quite absent; one or more small karyosomes 
may be present, but a considerable part of the chromatin 
granules throughout the nucleoplasm 

Already at this stage, too, the connecting pieces can bo 
clearly seen between the adjacent muscle bands. In the 
oblique muscles the four-celled condition is especially clearly 
seen (fig. 99). ^ 

The m^cles grow rapidly; already in the second instar 
the cell limits are scarcely yisible. From now on the muscles 
begin to differentiate into the condition in which we see thorn 
in the adult. The process consists mainly in a special develop- 
ment of the striations, and a general ''loosening'^ of the 
texture of the whole muscle by the development, apparently, 
of more interstitial substance. The nuclei grow considerably 
in snse, hut the dctuoZ chTomcttiu d/oe$ not up^ecut to inc^eo^e 
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m qnmtii}/; karyosomes disappear and the nucleoli develop in 
their place (fig. 102a and b). 

Although the adult muscles may be inserted upon the 
cuticle directly, yet there can be no doubt that such insertions 
were oiigiually integumental cells. Leydig (1885) first put 
forward this view, and it is held by Duboscq (1898), IJennequy 
(190()), Janet (1907), and Perez (1910). Others have regarded 
the fibiillao ns fusing directly with the cuticle, but this view 
soems scarcely tenable. • 

If the THUscles of young larvae be teased out, it is fre- 
quently possible to observe the fibrils of the longitudinal 
muscles communicating with the cytoplasm of a long process 
from the fiat integumental cells (fig. 100). These processes 
show a considerable degree of chitinisation, and may appar- 
ently chitinise fully before tbc end of larval life, thus explain- 
ing the insertion of fibrillae upon a non-protoplasmic surface. 

The Dilators of the Phari/nn. 

If a larva in its first instar be examined these muscles 
can be observed in tho last stage of development (fig. 47), 
The muhcles are formed, probably in late embryonic life, from 
a mass of colls which fuse to foim a syncytium. Generally 
about four to five cells combine thus, though in some oases 
as many as fourteen to sixteen (judging by the number of 
nuclei) fuse. 1 have not examined these muscles earlier than 
half-way through the first instar. At that stage the ** trans- 
verse^’ stiiations are clearly seen, again in the form of spirals. 
The nuclei all become concentrated in one place, and collecting 
a certain amount of cytoplasm round them, form the large 
swellings already mentioned. Each nucleus lias a large 
karyosome. 

The spiral striations do not extend on to the dilated 
part of the cytoplasm; they are confined to the essentially 
contractile region of the muscle. Along this region fibrilla- 
tion has been taking place, but is not yet, apparently, com- 
plete, for the spirals extend outwards, upon otherwise 
quite unditferontiated protoplasm (see fig. 47, at x). Hero, 
then, it seems that the (spiral) stria tions form first in the 
contraclile syncytium, and the longitudinal fibrilliation is 
only secondarily developed. In the general body muscles 
the opposite happens; this appears to be the case also in 
mammalian muscle. 

Sometimes a single cell of the syncytium may form a 
number of distinct roots of the muscular portion of the 
insertions. As in the body muscles, the muscle fibres are 
always inserted upon the integumental cells, never directly 
upon the cuticle. 
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The Destruction of the Larval Musculature. 

Like the other highly specialized larval organs, the larval 
musculature undergoes total destruction at the end of larval 
life. 

The muscles of the larva do not, however, all disappear 
simultaneously. The pharyngeal dilators disappear first, at 
about the time of larval defaecation. Certain thoracic muscles 
begin to disintegrate several hours later. The abdominal 
muscles persist till a few hours after pupation. 

(1) The Dilators of the Tharynx. 

The disappearance of these muscles is closely associated 
with the development of the pharyngeal muscles of the imago, 
and will be more conveniently described there. 

(2) The disintegration of the upper three pairs of thoracic 
muscles and of the ohlique thoracic muscles is closely con- 
nected with the development of the great vertical and longi- 
tudinal thoracic muscles, and will be considered in connection 
with these. The other thoracic muscles disappear early in 
larval life. I have not, however, carefully examined their 
process of destruction. It is improbable that this should be 
unlike the process as we see it in certain abdominal muscles, 
which I shall here describe carefully. 

(3) The Muscles of the Abdomen, 

Many of the longitudinal muscles of the abdomen of the 
larva are disintegrated by the action of the embryonic cells 
of developing imaginal muscles. The description of these will 
be deferred till the regeneration of the muscular system is 
considered. ‘ 

On account of the marked differences shown by the ver- 
tical (oblique) and longitudinal abdominal muscles in their 
mode of disintegration, it will be best to consider them 
separately. 

(a) The Longitudinal Muscles. 

It is mainly in the ventral portion of the abdomen that 
disappearance of the longitudinal muscles independent of the 
action of developing myoblasts occurs. 

Though the process first becomes marked in freshly formed 
pupae, yet, for a considerable time previous to this, the 
muscles have been undergoing a process of internal degen- 
eration. 

In the larvae at about the time of defaecation the nuclei 
begins to aw^ar abnormal; they have developed great 
nucleoli, much larger than those usually occurring in nuclei, 
which may be, at this stage, crowded with numerous minute 
highly refraciiie crystals. Most of the muscles, however, 
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appear otherwise quite normal, and are still capable of func- 
tioning, though only very feebly. (The shedding of the last 
larval cuticle is itself brought about by muscular movements 
of the abdomen.) 

Shortly after moulting, however, the muscles lose their 
striations, the substance of the striations spreading itself 
uniformly through the fibrils (the substance of the fibrils 
becoming, in consequence, uniformly heavily staining (fig. 
107). 

The nucleus meanwhile undergoes certain changes; the 
chromatic material of the nucleus may change from a rough 
granulation to a fine chromatic dust, the particles of which 
may be clumped together (fig. 107). This dust may be forced 
into the cytoplasm. It may even scatter itself through the 
substance of the muscle, leaving only the empty nuclear mem- 
brane behind. Tliis occurs in certain of the dorsal abdominal 
muscles whose further disappearance is intimately related with 
developing myoblasts, and is rendered possible by the degen- 
eration of the fibrillae into a loose granular fluid. 

At other times, however, the nuclei remain, to external 
appearances, normal, except for the presence of the great 
nucleolus. 

At about the sixth hour after pupation those muscles 
which have not become penetrated by the myoblasts of devel- 
oping imaginal muscles (see below) are fallen upon by 
leucocytes (fig. 105), 

The leucocytes begin to cluster around the dead muscle 
fibres and the muscles are rapidly absorbed. Perez has ex- 
amined the process fully in CaUiphoray and I shall describe it 
only briefly here, referring mainly to the points of difierence as 
seen in the two insects. 

When the leucocyte has approached close to the degen- 
erated muscle it pushes out a pseudopod which appears to 
* dissolve its way through the still unbroken saroolemma. 
Within the muscle it gradually swells out and drags a certain 
amount of the leucocyte after it; so far as I could observe, it 
does not entirely enter the fibre (fig. 129). 

Tlie actual penetration of the leucocyte into the muscles 
occurs infrequently. Much more often the leucocytes con- 
tent themselves with clustering around the sarcolemma where 
it has been ruptured by the more adventurous ones, dissolving 
off small pieces there, which accumulate within the leucocytes, 
in the form of large granules, 

Oocasionaly, however, a much more voracious leucocyte 
may engulf long strips of muscle substance; so long, indeed, 
may the strips be, that it becomes necessary to bend them 
about to accommodate them within the body of the corpuscle ; 
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sometimes several such strips may be present. Most usually, 
however, the leucocytes remove the muscle tissue iu much 
smaller quantities. Pseudopodia, however, are very^ rarely 
seen; although the absorbed food is frequently contained in 
a vacuole, and although it is possible that during ilic killing 
of the leucocytes, in making the preparations, psoudopodia 
may have been withdrawn, it is nevertheless quite probable 
that a considerable amount of feeding takes places by the 
absorption of liquid material, perhaps dissolved by extra- 
cellular enzymes directly through the walls of the leucocytes. 
I shall refer to this again later. 

That the muscles, once their sarcolemma has been rup- 
tured, may undergo a certain amount of '' chemical disintegra- 
tion” is not unlikely; it might, however, hi very difficult to 
detect microscopically. In the case of the vertical abdominal 
and the phar3mgeal muscles, however, it does occur, and is 
fairly easily seen (see below). Nevertheless, the main factor 
in the removal of the degenerated fibre is the phagocytic action 
of the leucocytes. These scavengers, having gorged them- 
selves at the expense of the dead tissue, gr^ually move to 
some secluded corner in the cavity of the appendages, or 
amongst the developing integumental cells, and there attempt, 
to digest their meal in peace. 

The removal of the dead muscles is accomplished within 
several hours; ten hours after pupation they have entirely 
disappeared. 

(h) The Vertical (oblique) Abdominal Muscles. 

Although myoblasts may, in the anterior part of the 
abdomen, develop in relation with some of the degenerating 
vertical muscles, yet the appearances which these present, as 
they disintegrate, are quite different from those which we see 
in the longitudinal muscles. 

The nuclei present the usual features of a greatly hyper- 
trophied nucleolus, often containing numerous minute 
crystals, Tlie contractile part of the muscles may disintegrate 
at a remarkably early period, viz,^ in the defaecating larva; 
at other times distinct striations may still be seen a day 
later. Almost invariably, however, the striations have dis- 
appeared from the muscles sixteen hours after defaecation, 
and the resulting appearance of the muscle depends upon 
whether the contractile substance has been cast bodily out 
of the fibre, or whether it has become uniformly scattered 
along the fibrillae. Both these processes occur. I shall first 
describe the former. 

It was in one of the posterior abdominal muscles in tlie 
larva at about the time of defaecation that I was able to 
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observe the process of disappearance of the striations. The 
muscle is reproduced in fig 104. In the lower region of the 
muscle the spiral striations are still visible, as heavily staining 
thickenings of the fibrillae, and are still, to all appearances, 
quite normal In the upper part of the muscle the striations 
have entirely disappeared In their place the whole muscle 
is filled with a fine dust of disintegrating striated material 
which is being thrown in a shower of particles, at first sight 
resembling bacteria, into the blood stream Some of the 
striations in the individual sarcomeres are still intact, and 
may be arranged apparently quite normally, successively 
along a fibril Others, already shortening, lie in the inter- 
stitial substance, where they are quickly rounded off, and by 
the time they reach the blood stream, are seen simply as 
minute rounded globules, evidently undergoing solution in 
the blood plasma The striated substance has not been 
pressed out at the end of the fibril ; it seems to burst its way 
through in each sarcomere, apparently in the region of junc- 
tion of successive sarcomeres ('‘Kiause^s Membrane^’). 

This loss of material causes a considerable shrinking of 
the contractile substance within its sarcolemma. 

At other times, the muscles do not lose their staining 
reaction; on the contrary, though their striations disappear, 
the fibrillae ( ?) stain quite strongly, and it is seen that the 
striated substance, instead of forcing its way through the 
muscle sheath, has now spread itself along the fibrillae. The 
latter process appears to be much the commoner of the two. 
Exactly what determines which of the two processes should 
occur I am quite unable to say. 

Degeneration of the muscle fibre now continues; the 
sarcoplasm becomes granulated and develops, in places, 
rounded globules. Quite frequently these globules absorb 
a granule into their middle, which may give them the appear- 
ance of minute nucleated cells. Such a condition has already 
been described in the degenerating integumental cells The 
sarcolemma may have become strongly wrinkled. 

As a result of the degeneration of the interstitial sub- 
stance the fibrillae become pressed close togetiier. Leucocytes 
now penetrate the sarcolemma and a phogocytosis of the inter- 
stitial substance commences. A considerable part of it, how- 
ever, undergoes chemical disintegration, being cast into the 
body cavity as large round globules, which are not to be con- 
fused with globules from the fat-body (fig. 110). 

As a result of this process the fibrillae are set free, and 
falling apart, spread out a little, producing structures of 
very characteristic appearance (fig 110). Sometimes, it would 
seem, several fibrillae cluster ^©ther, and the muscle is 
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represented not by the loose individual fibrils, but bv a 
number of loose bundles, each consisting of a few fibrillae 
which have become fused together. 

Having removed the more palatable interstitial substance 
the leucocytes now turn their attention to the fibrillae The 
process of destruction seems to be much more difficult here. 
The leucocytes apply themselves round a piece of the fibril, 
and several such leucocytes may often be seen, arranged side 
by side along a single fibrilla in their atlempt to destroy it. 
The process is actively going on in the fresh pupa, and six 
hours later the fibrillae have entirely vanished Muscular 
regeneration often occurs in connection with these degen- 
erating fibres and will be referred to below. 

The histolytic action of the phagocytes on the muscles 
was first discovered independently by van Keos (1884), and 
by Kowalevsky (1885), using Calhphora as material. 
Korotneff (1892), on the other hand, could not observe it 
in the moth T'lnea^ but his observations were made on the 
thoracic muscles. He regarded these, apparently erroneously, 
as arising by regeneration of the larval muscles. Berlese^s 
conclusions have already been referred to earlier 

In Calhphora P4rez finds that the leucocytes generally 
enter the muscles, and break off small pieces of muscle This 
muscle has not undergone any visible degeneration , even 
within the leucocytes it seems to retain its structure for a 
considerable period. In Na$onia tbe degeneration of muscles 
preceding the phagocytosis invariably occurs, and all stages 
of disorganization from muscles which have merely lost or 
even only incompletely lost their striations, to others which 
have undergone total granular degeneration, may be observed. 

The Regeneration of the Muscvlav System, 

An examination of the process of regeneration of' the 
muscular system revealed the remarkable fact that a con- 
siderable difference exists in the actual morphology of the 
various muscles of the adult wasp; the muscles of the legs, 
ovipositor, and mouth appendages have similar methods of 
development, and though the mature surface abdominal 
muscles are similar to these, their mode of development is 
quite different. A single pharyngeal dilator musclo, on the 
other hand, corresponds not to a single log muscle, but bo a 
whole group of them; while the great thoracic musclos (wing 
muscles) are quite unique in that they are composed of a 
great many muscle fibres, all running parallel to one another, 
and quite devoid of fibrillae. These remarks will become 
clearer when we have considered the development of the 
various muscles; it is enough to say here that failure to 
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observe the muscles in their embryonic state has resulted 
in a considerable misinterpretation of the structure of the 
mature organs. 

The adult muscles all arise from mesodermal cells, the 
myoblasts, which are recognizable in the earliest larvae. The 
assertion of de Vaney (1902) that these cells are hypodermal 
in origin, is quite erroneous, and the opinions of Kowalevsky 
(1887), Berlese (1901), Henneguy (1904), Karawaiew 
(1898), Perez (1910), and finally of Poyarkofi (1910), that 
they are essentially mesodermic cells are easily verified in 
Naso ilia. 

(1) The Superficial Longitudinal Ahdomwial Muscles. 

As the most direct development of adult muscles occurs 
in the superficial abdominal muscles, it ie best to consider 
these first. 

In the fresh pupa, the longitudinal abdominal muscles 
begin to degenerate. After losing their striations the fibrillae 
cluster together in the middle of the muscle, while the inter- 
stitial substance, which in life separates them, becomes forced 
to the periphery of the muscle fibre, appearing here as a 
granular fluid, after showing fatty globules (fig. 107). At 
other times the whole muscle fibre, not merely its interstitial 
substance, may undergo granular degeneration, and the 
chromatic material, breaking out of the nucleus, may scatter 
itself as fine granules amongst the degenerate cytoplasm. The 
sarcolemma remains intact (fig. 108). Some of these muscles 
undergo phagocytic destruction, as above described. It is to 
the remainder that I refer here. 

The myoblasts now become active. During larval life 
these have been lying, as small embryonic cells, 5fi to 6ju in 
diameter, scattered in the body cavity close to the muscles. 
They now begin to multiply, mitotically it seems, and, pene- 
trating the sarcolemma, lie in the degenerated muscle 
cytoplasm (figs. 106, 108, 109), where they move about by 
amoeboid action (fig. 107). 

Within the muscle fibre these cells multiply, and grow at 
the expense of the degenerate larval muscle substance. In 
those muscles where there has occurred a total cytoplasmic 
degeneration their task seems comparatively easy; but in 
those muscles where the fibrillae have failed to disintegrate 
they at first confine their attention to the granular inter- 
stitial substance. Eventually, however, the whole larval 
muscle (fibre) disappears, including even the sarcolemma, and 
the myoblasts are seen in its place. The cytoplasm of the 
myoblasts is always clearly seen, and pseudopodia are often 
visible (fig. 107); but whether the myoblasts absorb the 
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muscle cell coutents pliagocytically, or whether they merely 
absorb it through their permeable cell wall, I am unable to 
say. Perhaps, after all, the only function of the pseudopodia 
is to enable the myoblasts to crawl into the position they are 
to assume in the mature muscle, just as the colls of the 
imaginal integumental areas do (see above). 

It is scarcely necessary to remark that the myoblasts 
in the above account have not been confused with leucocytes, 
the activities of which are not altogether unlike those of the 
myoblasts; leucocytes are considerably larger than myoblasts 
and always have a characteristic nucleus. 

After twelve to fifteen hours the myoblasts of each 
muscle fibre have arranged themselves, one after the other, 
in a row; the pseudopodia have entirely disappeared (fig. Ill) 
aiid the cells are almost cubical in shape. In this condition 
they remain for a long time, the only visible change being 
that they first adopt a very regular arrangement, and in the 
thirty-six hour pupa fuse to form a long columnar syncytium, 
with the nuclei regularly arranged along it from one end to 
the other (cf. fig. 115). But in the middle of the third day 
of pupal life the developing muscle fibre begins to differentiate, 
and first undergoing fibrillation, then striation, develops 
eventually into the muscle as we see it in the adult The 
striations, as usual, are spiially arranged Tlie nuclei occur 
right in the middle of tlie fibre (fig. 116) It follows, of 
course, that a single longitudinal abdominal muscle consists 
of only one fibre. 

The nature of the muscle insertions will be referred to 
later, 

P4rez (1910) has observed the metamorphosis of the 
abdominal muscles in Calliphora, He finds that the muscle 
fibres lose their striations and fibrillations, and that even the 
sarcolemma is added to the degenerate mass. He described 
the myoblasts as entering the dead larval muscle fibre 
apparently by amoeboid action. Here they lose their cyto- 
plasm and increase by direct division to form the syiicitial 
mass, which, on differentiating, produces a mature muscle 
fibre. It should be remarked that the myohlasis have only 
an extremely fine pellicle in Namnia^ and that if ihe degen- 
erate larval cytoplasm is at all compact in consistency, as il- 
ls in the pharyngeal and thoracic muscles, the inyoblast 
cytoplasm is hardly, or not at all, distinguishable, unless, as 
is very often the case, thp myoblast lies in a distinct vacuo! o 
within^ the mass, part of which it has, apparently, been 
absorbing. The degenerate cytoplasm of the abdominal muscles 
is, however, so loose in texture that file cytoplasm of the myo- 
blast is easily recognizable. The apparent loss of cytoplasm as 
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described by Perez, moreover, would be difficult to interpret 
ill terms of our usual conception of a living cell. 

(2) The Veritical J hdominal Miiscles. 

The development of these muscles takes place in close 
relation with the degeneratio-n o-f the vertical (oblique) 
abdominal muscles of the larva, which, as described above, 
after losing their cytoplasm, break up into veitical fibrils or 
groups of fibrils. While these fibrils are undergoing phago- 
cytic destruction the myoblasts crawl along some of them and, 
nourishing themselves at their expense (fig. 110), ultimately 
form a column of myoblasts similar to those seen in the 
longitudinal muscles ; these on differentiating form the vertical 
abdominal muscles whose structure does not differ from that 
of other muscles of the abdomen. They are especially well 
developed at the anterior extremity of the abdomen, where 
they become attached in front to certain small phragmas 
within the petiole, and act as the flexor and extensor muscles 
of the abdomen 

(3) The Dilators of the Pliarym. 

The larva possesses six pairs of phaiyngeal dilators 
(muscle fibres) to whose development I have already referred. 
In their neighbourhood, even in the earliest larvae, can be 
seen occasional myoblasts measuring usually some 5/i to 6 /a 
in length. 

Like the other purely larval cells, the pharyngeal dilators 
undergo degeneration, this occurring at the time the larva 
defaecates; but their disintegration differs somewhat from 
that of the muscle fibres of other parts of the body. Tlie 
nucleus presents the usual hypertrophied appearance, and 
contains the gigantic nucleolus, so characteristic of the degen- 
erating cells. As in the case of the abdominal muscles, the 
pharyngeal dilators, after degeneration, become the prey of 
the proliferating myoblasts of the imaginal muscles. But 
before they penetrate the muscles these often undergo a 
partial globular degeneration, and those globules, breaking 
through the sarcolemma, are in part cast into the body cavity, 
where they dissolve in the blood (figs. 117, 118, 119). Some- 
times several such globules, floating about in the blood, may 
be gathered up by a leucocyte, if one happens to be present 
(fig. 119). 

Only a portion of the muscle fibre, however, disintegrates 
in this way; some muscle fibres, indeed, hardly change their 
appearance, the only indication of disintegration being the 
refusal of the striations to absorb stains; and between these 
two extremes all conditions of degeneration may be observed 
— from fibres which lose their striations hut retain their 
m2 
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fibrillation, to others which undergo total disorganization, 
but fail to cast their contents into the body cavity. 

In the larva at about the time of defaecation the myo- 
blasts, which may often be in the form of spindle-shaped 
cells, proliferate rapidly (fig. 117), and an occasional myoblast 
may be observed entering the degenerate muscle. The rupture 
thus made serves for the entrance of the myoblasts, and soon 
several groups of myoblasts, now quite round, may be 
observed, one behind the other, all lying in the path cleared 
by the first myoblast (fig 121). The cytoplasm of each 
myoblast is, contrary to the obeervations of P^rez, usually 
clearly visilDle, lying within a clear space which it has 
excavated out of the muscle substance and the former contents 
of which it has apparently absorbed (fig. 121). Frequently, 
however, the cytoplasm of the myoblasts is so similar to that 
of the disintegrated muscle substance that its limits cannot 
be recognized. More and more myoblasts penetrate the 
muscle fibre till, in the larva eight hours later, the whole 
muscle is riddled with embryonic cells ; the sarcolemma seems 
to be absorbed also. During the remainder of larval life the 
myoblasts, after absorbing the remnants of the granulated 
larval muscle, arrange themselves in several columns of cells ; 
the cells may be slightly spindle-shaped, at other times brick - 
shaped, and each column is to be considered the equivalent 
of one developing muscle fibre such as I have described in the 
abdomen; the pharyngeal dilator muscles, in other words, aie 
multifibrous structures, of much greater complexity than the 
ordinary abdominal muscles. By this process six pairs ot 
pharyngeal muscles of the adult are laid down; two other 
pairs are developed from myoblasts which appear to grow 
quite independently of the larval muscles. At any rate, eight 
pairs of muscles are to be observed in the newly formed pupa 
(see fig. 154). 

In the fresh pupa the muscles begin to differentiate. 
Each column of cells becomes a long columnar syncytium, 
just as occurs in the abdominal muscles, so that in the fresh 
pupa the developing muscle consists of a number of syncytial 
columns packed close together (fig, 122). Each column then 
undergoes longitudinal fibrillation, and the whole musclo, 
losing all indication of the individual columns, bocomcH a 
uniform mass ef longitudinal fibrillae. The whole process 
goes on very rapidly, and all stages from a n on-syncytial mass 
to a true fibrillated mass can be observed in the fresh pupa. 
Even at this time distinct indications of striations can bo 
^ observ^, each fibril breaking up into alternate elements, one 
of which stains feebly with haematoxylin, the other with 
eoein. No distinct Krause’s membrane in the individual 
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fibrils can yet be observed. Sometimes tbe muscle fibrillae, 
even before losing their intra-columnar grouping, may show 
indications of striations. Sometimes muscle fibres may even 
be observed, one end of which has undergone striation, while 
at tile other end striations have not yet developed (fig. 123). 
The visible changes in the development of the contractile 
part of these muscles during the rest of j)upal life consists 
in a greater strengthening of the striations and the develop- 
ment of Krause's membrane. 

Meanwhile the nuclei have moved from within the muscle 
to the surface, where they lie often in quite prominent masses 
of uncontractile cytoplasm (fig. 123). The interstitial sub- 
stance^ of the muscle fibres seems to be produced by the only 
partial fibrillation of the syncytical columns. 

The outer walls of the fused mass of myoblasts remain 
as the sarcolemma. 

The development of the muscle insertions is quite simple. 
Each syncytial column, before fibrillating, fuses with a pro- 
cess, several of which may be formed, from the adjacent 
integument. Tn the late larva these processes are quite long, 
but already in the fresh pupa they have begun to retract 
(fig 122), evidently exerting a pull on the muscles shortly 
before these differentiate. They soon shorten to the thickness 
of the other integumental cells, and during the third and 
fourth day ohitinise, giving the muscle insertions the appear- 
ance of being inserted directly on the chitinous exoskeleton. 

By this process the eight pairs of pharyngeal dilators are 
produced (fig. 124). In structure they are intermediate 
between that of the abdominal muscles on the one hand, and 
that of the muscles of the mouth appendages and of the leg 
muscles on the other. It would seem, indeed, that these 
muscles have been evolved frohi muscles which once resembled 
the pharyngeal dilators. 

The development and structure of the muscles of the 
mouth appendages and legs, and others similar to them, must 
now be considered. 

(4) The Musclee of the M<mth Afjpendages. 

The development of these muscles illustrates a mode of 
formation which differs somewhat from that observed in the 
other muscles above described— a method of formation which 
is to be observed also in the muscles of the legs and of the 
ovipositor. 

Even in the earliest larvae scattered embryonic cells, 
with clear cytoplasm and large * Vesicular" nuclei, may be 
observed in the ventral portion of the head, in the neigh- 
bourhood of the mouth appendages or their imaginal discs. 
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They are distinguishable from the leucocytes on account of 
their smaller size (about 6/x) and the clearness of their cyto- 
plasm, which is quite devoid of vacuoles. 

During larval life these cells — the myoblasts of ihe future 
head muscles — proliferate, but do not appreciably change 
their size or appearance. Whether proliferation is confined 
to the last stages of larval life, or whether it occurs gradually 
throughout larval life, or, lastly, whether it occurs only at 
the time of moulting, I have not observed. At the time of 
defaecatdon, however, the myoblasts have proliferated greatly, 
and still dividing mitotically, grow upwards and backwards 
behind the brain as two slender columns of cells (figs. 91, 
154); in the larva eight hours later they have crept riglit 
up the hack of the transforming head, and finally reached 
the dorsal surface. The cells in the lower portions of the 
columns have consolidated themselves, and now form a well- 
defined rod. Those at the growing ends are loosely arranged 
and generally long and ''spindle-shaped.^’ Sometimes they 
are exceedingly long, and apparently represent the cells which 
both Breed and Anglas mistook for tracheoblasts. In growing 
upwards they move along, and support themselves upon, the 
degenerate larval tracheoles (fig. 91). 

In the twelve-hour larva these spindle-shaped cells have 
all adopted the shape characteristic of the other cells of the 
columns; further cell proliferation results in a thickening of 
the columns. 

Although the columns have supported themselvos, as 
they grew upwards, upon the great larval tracheoles, they 
soon stand quite independent of these. This appears to occur 
at the time when the most dorsal cells have fixed themselves 
to the ectoderm of the apex of the head. In the larva eight 
hours before pupation the columns have become intimately 
associated with these ectodermal cells. The remainder of the 
development of the head muscles is intimately associated with 
that of these muscle insertions. 

In the pupa in the first day of its existence the cells of 
the two great columns have grouped themselves itito a number 
of secondary columns, by the regular arrangement of sut'cessive 
cells one above the other. There are thus formed, still within 
the limits of the original columns, numerous secondary 
columns each one cell in thickness; each of those columns 
will become a single touscle (fibre) of ihe head. 

The dorsal extremities of the two columns, it would 
seem, begin to spread out a little and meet the processes from 
^jacent ectodermal cell^the future muscle insertions, 
piese are at first quite long, and even in the larva eight 
hours before pupation may be observed converging from a 
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considerable area of the apex of the head (fig. 154), all upon 
the narrow cell column. During the first day of pupal life 
ectodermal cells still more distant — on a great part of the 
posterior, and also lateral, regions of the head — elongating 
considerably, insert their processes upon the secondary cell 
columns. These processes then apparently contract again, 
and the tension exerted by these appears to overcome that 
which holds the secondary columns together ; they break apart, 
and, the ectodermal insertions contracting more and more, 
drag these columns into the positions they are to occupy in 
the adult insect (fig. 114). 

At their lower extremities the spreading out of the cell 
columns is much more limited; they do not encroach upon 
large areas of the ventral portion of the head, but confine 
themselves to the mouth appendages, which have meanwhile 
developed, and in close contact with which they have always 
been 

Even in the pupa in its third day the cell columns may 
still be observed in this condition The ectodermal insertions 
have retracted, and evidently exert a considerable tension on 
the columns. These are seen to consist of about eighty cells, 
arranged one behind the other ; only the outer cell walls have 
persisted, so that they now form each a syncytial column, 
already visible as such in the thirty-six hour pupa Each 
nucleus has a distinct karyosome, lying within the slightly 
granular nuclear space. 

During the fourth day of pupal life the muscles begin to 
show striations — again of the spiral type — and the muscle 
passes into its adult condition (fig. 116). The persisting cell 
walls remain as the sarcolemma. 

Tlie labium is provided with a set of powerful muscles 
which have probably been formed from the great cell columns ; 
during early pupal life they become inserted on the posterior 
wall of the head, just above the labium. 

In the proximal joints of the antennae, myoblast cells, 
which in the early larva were dragged into the antennae as 
these grew outwards, form, in the defaecating larva, a cell 
column in the basal joint of es^oh antenna. These cell columns, 
growing backwards, meet the lower portions of the integu- 
mental ingrowths which produce the great cephalic phragmas 
already referred to, «and spreading out in a number of separate 
columns on these (fig. 43), produce, by a process similar to 
that above described, the muscles of the antennae. It should 
be noted that only the first joint of the antennae is provided 
with muscles. The cephalic phragmas are strengthened by 
the attachment to their posterior surface, of certain of the 
muscles of the mouth appendages. 
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(5) The Leg Muscles. 

The essential features of the development of these muscles 
are similar to those observed in the head muscles. They 
need, therefore, to be referred to only briefly here. 

Excepting the tarsal muscles, for the present, the leg 
muscles are in the form generally of two sets in each segment 
of the leg (fig. 16). Of these one pulls the segment vrliioh it 
moves in one direction, the other in the opposite (fig. 18) 
Since, moreover, the joints are of such a nature as to limit 
the extent of movement in one of these directions, while 
the muscles are so disposed as to cause only motion in one 
particular direction, for each muscle, it becomes possible lo 
speak of the one as a jiexor muscle, and its antagonistic one 
as the extensor y the extensor being that one whose activities 
are limited by the peculiar mode of articulation between the 
segments. 

Of these muscles, a pair, the flexor and extensor tarsi, 
are developed in the tibia, and in the femur the correspond- 
ing muscles of the tibia are developed. In the trochanter only 
one muscle, the extensor femoris, is formed (fig. 17), The 
coxa contains the flexor femoris, as well as, apparently, cer- 
tain other muscles (fig. 16). Proximally these muscles arc 
all spread out over a large part of the segment, while their 
distal portions converge and are attached to a tough tendon 
fibrillated in structure, which is inserted upon the upper part 
of the next segment. This suggests, of course, a mode of 
development similar to that observed in the head, and the 
two processes are, indeed, very much alike. 

As the hollow leg-discs grow out from the body in tlie 
late larva they drag a maiss of myoblasts, which lie in close 
contact with the leg-discs throughout larval life, after them. 
In the defaecating larva, while the legs are yet very short, 
these have grouped themselves in each segment in opposite 
columns, in the position they are to assume in the adult, 
i.e., we get the rudiments of flexor and extensor muscles. 
As in the head muscles, the myoblast columns, whose cells 
continue to divide mitotically, grow in thickness Tu the 
pupa six hours after defalcation, i.e., earlier than in the 
he^ muscles, the upper ends of these muscles hecoino dragged 
apart by the integumental cell insertions. By this means 
cell columns, each corresponding to a single component of 
one of the two tnuscle?* of each segment, are produced , t ho 
proximal ends are spread out, the distal insertions remain 
together and become inserted on the tendons. The muscle 
columns form syncytia in the usual way, which, developing 
striations, transform themselves into the muscles as we see them 
in the adult. The outer cell walls persist, of course, as the 
saroolemma. 
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The tendons correspond morphologically to the body 
phragmas They are formed as columnar ingrowths from the 
integument, and even in the thirty-six hour pupa still have 
an embryonic appearance 

Tlie tarsus is provided with a long tendon (fig. 46), 
inserted proximally on the great tendon of the tibia, while 
distfilly it is inserted on the last segment. It is not unlike 
a tracheole in appearance, in each segment it is dilated, this 
portion bearing the nucleus In the first and fourth segments 
the tendon gives off smaller branches to the walls Only the 
fifth segment has a muscle, which moves the claws 

The tendon is formed as an ingrowth of cells in the 
early pupa (six hours old) which extends right along the 
tarsus and fuses with the tendon of the tibia. 

(6) The ^^nscles of the Ovx'po^ifor 

In the female there is a remarkable development of 
muscles in the ventral part of the abdomen, which extrude 
and hold the ovipositor in position during egg laying. 

From the great phragma at the upper extremity of the 
ovipositor two great systems of muscles pass to the lateral body 
walls (fig, 22). From the lower phragmas other great masses 
of muscles pass to the ventral and lateral regions of the 
abdomen and are all so disposed as to hold the ovipositor 
with a maximum rigidity while this is boring its way through 
the hard shell of the fly pupa in which the insect is ovipositing. 

The mechanism of retraction of the ovipositor is very 
simple. As already described, the ovipositor drags down the 
sternal plate of the preceding segment during oviposit! on in 
the form of a cone. On the sternum a pair of enlarged 
longitudinal abdominal muscles from the petiole are inserted. 
The pull which these exert on the sternal plate forces the 
ovipositor back to its position of rest. 

The structure of these muscles is identical with that of 
the head and leg muscles. Their development is quite similar. 

In the defaecating larva the myoblasts which have 
throughout larval life lain in this region, proliferate rapidly 
by mitosis. In the fresh pupa they form a solid column of 
cells which passes right along the ovipositor; two pairs of 
smaller columns are seen at the sides of this column. These 
columns then breaic up in the usual way, being dragged into 
position by the adjacent integumental cells. Spiral stria- 
lions appear as usual. 

(7) The M'uscles of Flight, 

These are the most remarkable, and at the same time 
morphologically the least understood, of the insect muscles. 
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Their traneformation during metamorphosis has been studied 
more frequently than that of any other organ ; nevertheless 
our knowledge of the process, in spite even of the recent 
work of Perez, is far from correct. Even the name “wing 
muscles,'’ by which they are generally known, is inaccurate, 
though their function is to move the wings, they usually 
have no direct attachment to these. Most of the observa 
tions have been made on the blow-fly, Calhphora, and it hs 
therefore possible to compare the observations of I ho various 
authors. 

Kowalevsky (1885) regarded the larval thoracic muscles 
as undergoing phagoc^ic destruction along with the other* 
specialized larval organs; the imaginal muscles he regarded 
as being rebuilt from a number of mesenchyme cells, lying 
free within the body cavity. 

Van Rees (1889) observed that three of the longitudinal 
thoracic muscles did not disappear; on the contrary, their 
nuclei, he believed, underwent multiplication, while the 
muscle itself appeared to possess a resistance against leuco- 
cytes. The newly formed nuclei became spherical, and 
migrating into the muscle substance, transformed tins into 
the muscle as it occurs in the adult. 

Korotneff (1892), working with a moth (TnKa) (on- 
cluded that the mesenchyme cells found by Kowalevsky weie 
superfluous structures in that insect. He could find no tra(‘C' 
of them in the moth, and believed he could confirm Van Roes’ 
observation on the rejuvenescence of muscle nuclei. The con- 
tractile part of the muscle fibres, as a result of constant 
functioning during larval life, became exhausted, and under- 
went granular degeneration, forming long plasmatic coin in ns 
(‘Tlasmastrang"). The rejuvenate nuclei penetrated into 
the mass and formed a separate nuclear colunui (“Keru- 
strang"). These gradually reorganized the disiniegrat^ed 
myoplasm, and eventually formed the adult muscles. Leuco- 
cytes took no part in the transformation. 

Perez (1910) re-examined tho inetamoiphosiM of the 
thoracic muscles of Calliphora; while confirming the observa- 
tions of Van Rees and of Korotneff that certain larval 
muscles did not disappear, he attributed to these quite an 
insignificant function in the rebuilding of the adult thorac'ic 
muscles. He regarded them merely as Ihc '‘acaJOtoldhig” on 
which the imaginal muscles arranged themselves. To tlio 
'^rejuvenated nuclei" of Van Rees and Korotnefl he 
attributed quite a different origin. They wore the mesenchyme 
cells of Kowalevsky, ^d bore no relation whatever to the 
larval nuclei. These myoblasts, as he now called them, 
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uiigrated into the degenerate muscle mass, lost their tine cell 
walls, apparently, and growing at the expense of the larval 
muscles, and probably nourished also by the surrounding 
blood, formed a great syncytium, on the outside of which the 
nuclei then arranged themselves. This syncytial mass then 
broke up into five longitudinal masses, and the further break- 
ing up of tliese masses into longitudinal fihnllae led to the 
iormation of structures which, on further differentiation, 
became the adult muscles of flight. 

These conclusions of Perez are undoubtedly more in 
harmony with our conception of the nature of cells, and in 
the main I have been able to verify them; his observations, 
however, on the differentiation of the great syncytial masses 
are, I believe, quite incorrect; the process as I have seen it 
in Na^oma is certainly entirely different. 

Special attention has been drawn to the flying muscles 
of insects by Schafer (1891), who has formulated a theory of 
muscle contraction on the basis of certain structural arrange- 
ments which he observed in the ‘'fibrillae'^ of the flying 
muscles of insects. The development of the great thoracic 
muscles of Fason^a shows that in homologieing the ''fibrillae'^ 
of tho flying muscles of the insect with the fibrillae of other 
muscles, Professor Schafer was incorrect ; at the same time, 
the false homology will in no way discredit his conception 
of mitscle action. The thoracic muscles of insects, indeed, 
are perfectly unique, and deserve to rank, I believe, with the 
other types of contractile structures — plain, striated, and 
cardiac muscles — as a fourth type of muscle fibre, in which, 
though striations are present, fibrillae are entirely absent. 
The flying muscles of the inseet are to be regarded not as 
consisting of a great number of fibrillae with remarkably com- 
plex structure, but rather of great numbers of fihre.^ (sarco- 
styles) in which fibrillae are absent. This will become clearer 
when we have considered the development of the imaginal 
thoracic muscles. 

The great thoracic muscles of Fasonia are in the form of 
five pairs of longitudinal muscles, lying one above the other, 
and occupying the greater part of the thorax. Anteriorly 
they are inserted upon the ingrown extremity of the meso- 
thorax, while behind tliey are attached to more or less 
strongly developed phragmas in the region of the metathorax 
and the propodeum. There are, besides these, five pairs of 

(6) A difference between these fibrillae and those of ordinary 
muscles was indeed co-nsidered in Schiiferis original paper (1891), 
and they were referred to as sarcosfyles.^ 
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aternodorsales, attached to the more anterior portion of tlxo 
raesothorax above, while below they are inserted close to the 
origin of the legs. The muscles which move the wings have, 
therefore, no direct communication with these ; tlicir action 
merely causes changes in the shape of the thorax, changes 
which alter ihe disposition of certain prominences and depres- 
sions on the thorax at the wing insertion, into which fit other 
depressions and projections from the base of the wing. A dis- 
cussion of the mechanism of flight is beyond the scope of this 
paper. 

The development of these muscles begins in the larva 
at about the time of defaecation. An examination of oven 
the earliest larvae will reveal scattered cells, the myoblasts of 
Perez lying near the muscles, but remaining during larval 
life in an embryonic condition. They are not unlike leuco- 
cytes in appearance; but they are smaller, and do not show 
protoplasmic vacuolation, which is so frequently seen iu the 
former. 

But at the time of defaecation the longitudinal thoracic 
muscles show distinct indication of degeneration. Sometimes 
the striations merely become ill-defined. At other times the 
muscle substance undergoes a total disintegration, breaking 
down into a granular fluid which remains within the un- 
ruptured sarcolemma. This condition is especially well seen 
in the larva four hours later. 

But while the ipiajority of larval muscles disintegrate at- 
a later stage, under the phagocytic action, apparently, of the 
leucocytes, a certain number of dorsally situated thoracic 
muscles — ^thxee, or sometimes four pairs — become enveloped 
by the myoblasts, which shortly before this have become very 
active. 

Sometimes the myoblasts begin to spread over the muscles 
while these are almost normal in appearance (fig. 113) ; but 
at other times advanced degeneration is very apparent. 

The proliferation of myoblasts, always by mitosis, is most 
marked at the metathoraoic and the rear of the mosoiliorax'ic 
segment; from here the myoblasts extend forwards in a 
pair of great columns partly upon, partly independently of 
the larval muscles, drawing the neighbouring longitudinal 
muscles together as they advance (fig. 128); in the larva 
at the end of the period of defaecation they have extended 
right along the mesothoracic muscles (fig. 112), while the 
myoblasts^ at this stage are beginning to extend along the 
prothoracic muscles, which have almost retained their normal 
appear^ce (figs. 113, 129). Three or four of the dorsal pairs 
of longitudinal muscles of the prothorax and mesothorax aro 
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therefore coucerned indirectly in the reformation of the longi- 
tudinal muscles of the thorax of the imago 

The myoblasts divide mitotically (fig. 112); they are 
lounded ovoid or hexagonal cells with large vesicular^' nuclei. 
Tliey measure to 6/x in width, and have not appreciably 
altered in size throughout larval life 

The myoblasts several hours later begin to iDenetrate the 
tough sarcolemma and work their way into the degenerate 
muscle substance (fig. 129) ; others follow, and in the larva 
eight hours after defaecation the whole muscle becomes riddled 
with myoblasts, all nourishing themselves, apparently, on 
the disintegrated larval muscle. They never lose their cyto- 
plasm, such as Perez describes in Oalli^liora 

Any leucocytes which may be close by gorge themselves 
upon the dead muscle (fig. 129), but the myoblasts seem to 
proliferate so rapidly that before the few leucocytes, which 
may be present, have had time to depart they become en- 
tangled in the mass of myoblasts, and rapidly degenerate 
there (fig. 128) They are frequently seen in the early pupa 
— ^long after tlio last remnants of tlie larval muscles have dis- 
appeared — as spherical bodies, a little laigor than the 
myoblasts, in which several large heavily staining globules 
are present (y in fig 135), and in which the leucocyte nucleus 
may still sometimes bo observed. The presence of the 
embryonic cells appears to bring about their precocious dis- 
integration. It is these disintegrating leucocytes, I believe, 
that Perez has taken for the nuclei of the larval muscles, 
undergoing ‘‘chromatolitic disintegration. '' In ycu^onia their 
nature is unmistakable ; they do not become apparent till about 
sixteen hours after the larval muscles have disappeared. 

Meanwhile the myoblasts have absorbed more and more 
of the larval muscles, and so extraordinarily rapid is the 
process that in the larva twelve hours after defaecation no 
trace of the larval muscles remains ; in their place there occurs 
now a pair of bands of myoblasts lying some distance below 
the integument, on either side of the midline (figs. 130, 132). 
The two columns of myoblasts are at first unexpectedly small, 
measuring only 56ft in breadth, 14 to 15/jt in thickness ; they 
extend from the rear of the mesothoracic segment to a con- 
siderable distance into what was the prothoracic segment of 
the larva. 

But already before the end of larval life a seri^ of 
remarkable processes begins, which transforms these two strips 
of embryonic cells into the filve pairs of great longitudinal 
thoracic muscles of the imago. In the larva, shortly before 
pupation, certain of the cells of these two myohlastic hands 
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arrange themselves in the form of five columns of cells, each 
four cells in thickness. This condition of the bands is seen 
in fig. 131. The cells now appear to lose their inner walls 
so that five syncytial columns are produced, on the periphery 
of which the nuclei are disposed; other cells become iiK'or- 
porated later (see fig. 134). To these columns other myoblasts 
now apply themselves; these, however, do nqt become merged 
into the syncytium On the contrary, rotainini> their cell 
walls, they may be observed to give off at either end a process 
(fig. 139). These processes grow right along the syncytial 
mass and are the embryonic sarcostyles of wliich the adult 
muscle contains so many. Shortly after the process can be 
first observed the five syncytial columns begin to show a 
very distinct fibrillated appearance, as more and more myo- 
blasts, applying themselves to the columns, send their fibre- 
like extensions into them 

The process takes place with considerable rapidity, and 
already in the pupa four hours old the myoblast bands of the 
late larva now consist each of five columns of fibres (sarco- 
styles), surrounding each of which is the layer of cells from 
each of which a single fibre has been formed (fig. 134) 

Between the myoblasts in the early pupa curious heavily 
staining rod-like structures may be observed (x in fig. 135). I 
am unable to say what their significance is 

The myoblast cells continue to multiply in karyokinesis, 
a]pd the strips grow considerably in breadth and thickness. 

Then, in the pupa about twelve hours of ago, the two 
bands at last split up into their five parts, and tlieao are the 
rudiments of the great longitudinal thoracic muscles (wing 
muscles) of the imago. Each muscle consists, at this stage, of 
a great number (between 800 and 900) of fibres, while an actual 
count of the myoblasts surrounding it, really quite a simple 
procedure, showed, in the same muscle, 871 of tliese to be 
present. This fact, together with the observation of t.hoir 
mode of development, can leave no doubt that tlie nuistde 
is built up of great numbers of fibres, each developed fi‘om 
one cell, and not of innumerable fibrillae, as is usually sup- 
posed. Between the fibres lies the interstitial substance, 
formed, it would seem, from the fivo syncytial columns of the 
early myoblastic bands. 

In the thirty-six hour pupa the mustde is still in almost 
the same condition as that just described. The colls have 
now, however, lost most of their walls, and, thoir outer walls 
alone persisting, these form a structure which is comparable 
with the sarcolemma of other types of muscle. So far as i could 
observe, the connection between the nuclei and sarcostyles, 
which must once have existed, disappears entirely, so that 
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from now on each mnbole is one great syncytial mass, cone- 
sponding at first eight to an ordinary muscle in constitution, 
but built up, in re^ity, in an entirely different manner ; it is 
a muscle built up of numerous fibres, and not a fibre -which 
coixsists of majiiy fibrillae. 

In the thirty-six hour pupa a very curious thing is 
now seen, llie interpretation of which is difficult; each muscle 
now presents a very faint striation, the striations being again 
in the form of a double spiral. The striations never become 
chromatic, as they usually do; nor do they correspond to 
the striations that develop later in the individual fibres . 
It will be seen later, when the muscle insertions are described, 
that these muscles are already pulling on the b 9 dy wall, 
somewhat as they do in adult life, and perhaps the spiral 
striations represent the direction of the stiain within the 
muscle, just as they do in muscles in which they are fully 
differentiated; but since the ‘‘pulP’ which these muscles exert 
at this time may be of only temporary duration, structural 
differentiation does not follow. It is interesting to note that 
tho distance between successive spirals is almost exactly iden- 
tical with what is seen in other muscles, viz., about 8/jc 

Finally, in the pupa of the fourth day the individual 
fibres (sarcostyles) begin to show transverse striations (fig. 
138); Krause’s membranes, and tho striations with Hensen’s 
line between them, are all clearly seen; even the minute 
tubules which Schafer describes appear to be visible; the 
structures, however, are so exceedingly minute that at present 
no further details can be given. The distance between suc- 
cessive Krause’s membranes is about so that an un- 
differentiated spiral of the thirty-six hour pupa corresponds 
to about three "‘striations” of the component fibres. 

Schafer was unable to observe any clearly defined stria- 
tions in the muscle as a whole; there is no doubt, however, 
that in Nasoma the striations of adjacent fibres are so dis- 
posed as to present a tnlo striation in the muscle as a whole ; 
nor is it surprising to find that these striations are disposed 
again in a double spiral. 

Schafer mentioned tho occurrence of the nuclei within the 
muscle, i.e., amongst the constituent fibres; there can be 
no doubt that in Nasoma, and also in GalUphora, according 
lo the observations of P^rez, the nuclei surround the muscle. 

The conclusions of P4rez, in regard to the development 
of the imaginal muscles, may be referred to here. This author 
described the myoblasts in Ualliphora as spreading themselves 
over five pairs of thoracic muscles. The myoblasts, entering 
these, lose their cytoplasm, and apparently grow at the 
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expense of the disintegrated muscle, nourishing themselves, 
perhaps, also upon the blood. At any rate, the syncytium 
formed from the myoblast grows, and then undergoes longi- 
tudinal fibrillation, the ''fibrils^' corresponding in no way 
with the individual myoblasts. 

The fact that in Nasonia the number of fibres is 
approximately equal to that of the myoblasle, and that these 
can, though with difficulty, be observ^ to form each a fibril, 
renders the conclusions of Perez in regard to Gathflioia 
doubtful y it is also possible that the five pairs of larval muscles 
which persist and into which the myoblasts migrate, are in 
reality the syncytial columns observed in Nasonui^ and that 
Perez failed to observe the earlier state in which larval muscles 
were being overwhelmed. It is, of course, unsafe to argue 
by analogy, but the fact that Van Rees observed only three 
pairs of persisting muscles is significant. 

During pupal life there is a considexable thickening of 
the five pairs of longitudinal wing muscles. In the late larva 
they represent a very narrow strip measuring 55/>t in breadth, 
14p to 15/z in thickness. In the fresh pupa, when five columns 
of muscles have developed within these, they have become 
more prominenir; but they do not yet form the predominating 
organ of the thorax. But in the twenty-one hour pupa, when 
they have broken up into five pairs of muscle columns, they 
begin to replace the fat-body, which has till now filled the 
greater part of the tliorax, and growing larger and larger, 
displace this more and more, and with the vertical (dorso- 
sternal) muscles which have meanwhile been developing, 
occupy almost the whole of the cavity of the thorax. 

The development of the dorso-sternal muscles is very 
similar to that of the longitudinal thoracic muscles, and need 
only be briefly referred to here. However, they serve to 
illustrate that the myoblasts may be quite independent of 
the degenerate muscles over whidi they are extending. In 
the imago five pairs of sterno-dorsales are present; three oi 
these are formed by the extension of the myoblasts over the 
three pairs of degenerate vortical (oblique) muscles of the 
three thoracic segments of the larva; but the absence of 
sufficient larval muscles does not prevent the other two pairs 
from developing (the muscles of the propodeum play no part 
in the process, but degenerate in the same curious way as 
do the other vertical abdominal muscles). They simply grow 
as two paiis of vertical cell columns, quite independently of 
any larval muscle. Within each, as also in the other three 
developing sterno-dorsales after the larval muscle has finally 
been absorbed, a single columnar syncytium (not five, as occurs 
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in the longitudinal muscles) is foimcd by the fusion of a 
column of cells. This syncytium remains as the '‘sarco- 
plasm’' O'! the future muscle. The other myoblasts then, 
applying themsolves to this column, form each a longitudinal 
sarcostyle which, growing along the muscle, eventually 
becomes inserted by its two extremities upon the dorsal and 
ventral walls of the thorax Striations, similar to those 
observed in the longitudinal muscles, occur on the fourth day. 

8o far as 1 could observe, the connection between the 
sarcostyles and their nuclei does not peisist. The outer walls 
of myoblasts remain as the sai*colenima. 

( 8 ) ^fuscUH. 

Tliese are weakly developed ; they will be referred to more 
conveniently in connection with the intestine. 

(9) Tht Muscle Insertions, 

’'Diese are entirely octodeimal cells, which during develop- 
ment force aside the underlying somatopleure and com- 
municate with the developing muscles. 

Sometimes the process is quite simple The terminal 
myoblasts come into communication with adjacent integu- 
mental cells which now auppoiii the muscles. Frequently these 
cells chitinise entirely, or only partly, so that the muscle may 
become inserted directly on the hard chitinous walls of the 
insect. 

Frequently the adjacent integumenial cells elongate 
greatly and actively extend towards the developing muscles. 
This may, as we have seen, give rise to the remarkable split- 
ting up of cell columns into individual muscles, such as occurs 
in the head muscles, leg muscles, and muscles of the ovi- 
positor, and there can be no doubt that the integumental 
cells are the active agents which bring this process about, 
tn tlie case of the dilators of the pharynx the cells of the 
muscle insertions are formed from a much more limited area. 
Tliey have the same elongated appearance as have the other 
head-muscle insertions; but there is no lateral pull as these 
processes retract again, and the muscle constituents are not 
pulled apart. It follows, therefore, that each pharyngeal 
dilator muscle is the equivalent of a whole group of head or 
leg muscles, which have all originated by the longitudinal 
splitting of a single column. 

Tlie insertions of the great thoracic muscles are especially 
interesting. Tlie myoblasts at the extremities of the muscle 
columns approach close to the integument (fig. 136). Ihe 
integumental cells begin to divide, in the fresh pupa, trans- 
versely to their length ; division is not complete; on the other 
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hand, the cells elongate remarkably, producing long threads, 
as much as 76jul in length, and consisting each of two or 
three cells joined one behind the otliei (fig. 136) These 
threads have become inserted into the syncytial columns oi 
the developing wing muscles, and as they lengthen, the muscle 
bands contracting a little, become suspended in the upper 
part of the thorax. 

Meanwhile in the newly formed pupa, the ectodermal 
cells of the mid-dorsal region of the propodoal segments 
elongate and grow forwards Passing underneath the more 
anterior muscle insertions of the metathoracic integument 
they extend forwards and penetrate the muscle column At 
the anterior end of the muscle columns more distant integu- 
mental cells likewise communicate with the developing mass 
of myoblasts, so that we get a condition not unlike what has 
been observed in the head and leg muscles ; the insertion cells 
from a considerable area all converge upon the great muscle 
band. The result when the insertion cells contract U the ^ 
same as what occurs in these other muscles. The two bands 
are pulled apart into their five constituent columns, and these 
on differentiating form the longitudinal thoi*acic muscles of 
the adult. 

Contractions of the “suspension threads’^ is preceded by 
a longitudinal splitting of them, and each thread is now a 
unicellular structure (fig. 137). 

The saroostyles, as they develop within these inimde 
columns, communicate several with one thread. The threads in 
the twenty-four hour pupa then begin to contract. The muscles 
become stretched and at the same time the walls of the pro- 
podeum and mesothorax become drawn closer together; an 
this way the arched thorax of the imago is formed. 

^e insertion cells meanwhile have secreted at their 
exterior, the cuticle of the integument, but they do not 
undergo complete chitinisaiion (fig. 137a). On ilie contrary, 
their more internal parts remain protoplasmic, and split up 
into a number of fibrils, each oomimniicating now with a 
single sarcostyle. In this condition tliey are seen in llm 
imago (fig. 138). 

The Sfnicftfre of fhe AdnJf 

From the above description it follows that tho adult 
muscles are of several types. The simplest are the longi- 
tudinal abdominal muscles, formed by Ihe fusion of hiiawU 
mg myoblasts, in one line. 

The dilators of tho pharynx are moro complex and 
correspond in reality to a number of these longitudinal 



427 


muscles.; they consist of several oell columns, and though in 
the adult they are not to he distinguished from the abdominal 
niuscdes, yet in their embryonic state the differences are 
obvious. 

T1k> individual muscles which con&Utiite the leg muscles, 
ariieuTial muscloa, and the muscles of the mouth appendages 
and of the ovipositor, arc similar to the longitudinal 
abdominals in structure , but thoir simplicity is a secondary 
(‘onditiou — a whole group of them is morphologically the 
equn'alent of a single pharyngeal dilator. 

The contractile substance of all these muscles has assumed 
the same type of appearance, nz., striations in the form of 
double spirals. In the pharyngeal dilators a certain amount 
of (*ytoplasm remains non -contractile ; this contains the nuclei, 
sometimes as many as 15 in number, and is frequently in the 
foini of a bulging mass on the side of the contractile 
syn<*yliiiTn (hg. 124). In the other muscles the nuclei are 
arranged in a row along the middle of the fibie 

In thoir development the fibrillae are first formed; each 
of these then breaks up into successive ‘'striations^' as above 
dcs(‘ribed, adjacent striations disposing themselves in the form 
of a double sjhral. The Krause’s membranes arc likewise 
fihnilar structures; but it is not impossible that adjacent 
Krause’s membranes unite, though I have never been able to 
see clear instances of this fusion. It is interesting to note, 
however, that artifvidl hrt'al^ ijeneralhf occur rujht acro^^^ a 
fhr( alontj a .scenes of adjacent Kraiisc^i^ membranes^ indi- 
cating that there is at least some coherence between adjacent 
fibrillae. 

In all cases, the outer cell walls of the syncytium remain 
as the sarcolemma of the muscle 

Hut the most interesting of all the muscles are the great 
veitical and liori 2 iontal thoracic muscles, and nothing like 
them seems to occur elsewhere among contractile tissues; they 
serve, indeed, as a remarkable instance of a great number of 
cells oo-operaiing in different ways to form one highly efficient 
organ. Tlie original syncytial mass forme what corresponds 
to the sarcoplasm of other muscles, while the contracting fiibres 
(sar<x)etylos), devoid, as they are, of fibrillae, correspond to 
the fibrillae of intracellular structures It is interesting to 
note that the striations of adjacent sarcostyles are likewise 
disposed in the form of double spirals in the "muscle’' as a 
wliole, and it is particularly suggestive to note, that in this 
(^ase, where the analogy is otherwise so extraordinarily close, 
no connection exists between adjacent "Krause’s membranes.” 
Even the sarcolemma of other muscles is represented, and it 
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would be difficult to observe^ anywhere, a more beautiful 
instance of a histogenetic convergence — of the development of 
similar structures from embryologically quite distinct elements 

THE INTESTINE AND BELATED STEUCTUBES, 

It will be most convenient to consider these organs under 
tlie following headings: — (1) The anatomy and structure of 
the adult intestine; (2) the anatomy of the larval intestine » 
(3) the changes which go in the intestine during larval and 
pupal life, and which convert it into that of tlie imago. This 
will be described under several headings, viz.: — (a) The 
foregut; (h) the midgut; (c) the hindgut. It will then be 
necessary to consider certain closely related structures, viz. : 
— (4) The salivary glands, and (5) the malpighian tubules. 

(1) The Avatomy and Structure of the Intestine of the Adult. 

The mouth faces downwards and backwards in the posi- 
tion in which the head is usually held. This opens into a 
narrow high hue cal cavity continuous above with a dilated 
pharynx, which opens into the oesophagus, a long very narrow 
tube, which passes forwards, then backwards through the 
circumoesophageal nerve ring, and enters the thorax Here 
it becomes even narrower,- and passing through the thorax 
and propodeum as a very fine tube, enters the abdomen, 
where it forms a great dilatation, with fine papery, usually 
collapsed walls — the crop 

The crop occupies only a small anteuor part of the 
abdomen. Behind, it partly envelops and communicates with 
a very short gizzard, which in turn opens into a small drum- 
shap^ chamber, considerably shorter than the gizzard. 
Behind this chamber lies the great stomach, occupying about 
one-third the volume of the abdomen, and between the two is 
a structure, formed by the slight projection of the chamber 
into the stomach, which evidently acts as a valve, to prevent 
any forward move of the contents of the stomach. The stomach 
is the true midgut, being endodermal in origin. All the 
structures preceding it constitute the foregut, and are, as 
will be eeen, ectodermal in origin. Behind, the stoma(‘h 
continuous with the hindgut, also ectodermal in origin 

The hindgut is composed of two parts, an anterior por- 
tion, the small intestine, and a terminal portion, the rectum , 
which opens in the last segment by a small anus (fig, 22). 
The small intestine does not, however, open into the termina- 
tion of the stomach; it communicates with that organ by a 
small aperture situated on its ventral side about one-quarter 
the length of the stomach from its posterior extremity, l^e 
small intestine then passes forwards half-way along the 
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abdomen, tlien gradually bending backwards paeses as a long 
tube into the rectum. The small intestine is about as wide 
as the gizzard, but in the region of its junction with the 
stomach it is considerably dilated. 

The rectum is a short spacious chamber. Into it pro- 
ject, from its anterior walls, a single pair of remarkable 
organs, the rectal glands (figs. 22, 164). Behind, the chamber 
narrows, and opens by a short duct to the exterior. 

Two structures must be considered in connection with the 
intestine : the salivary glands and the malpighian tubes. 

The salivary gland is in the form of a single rounded 
clump of cells, lying in the postero-ventral region of the head, 
in the midline. It opens by a single duct into the buccal 
cavity. The salivary duct, however, extends far past the 
salivary glands; it travels upwards, along the posterior portion 
of ihe head, and ends blindly, after making a few irregular 
turns in the anterior pO'rtion of the thorax dorsal to the 
intestine. This distal prolongation must evidently serve as a 
salivary receptacle, and itself also contains some gland cells. 

The malpighian tithes are in the form of eight slender 
thread-like structures bending in various directions and all 
opening into the anterior part of the small intestine, close to 
its opening into the stomach. 

The minute structure of these parts varies considerably. 
Tlie buccal cavity is lined internally by ohitin which develops 
numerous thorn-like bristles, all projecting forwards. The 
pharynx is a great dilated portion of this buccal cavity. Its 
walls consist of a single layer of cubical epithelial cells, larger 
behind than in front. The pharynx, as well as all the suc- 
ceeding portion of the foregut, is lined with a thin chitin 
sheath (fig. 124). 

Tlie epithelium of the oesophagus consists in the head- 
and-*‘neck'' region of more flattened cells; in the ventral 
portion of the oesophagus before it enters the ‘'neck'' there 
is a thickening of this epithelium ; and within the thickening 
lies a prominent cliitinous bar, terminating in front in the 
region of the circum oesophageal connectives, and connected 
behind, by two very short ohitin pieces, with the rear of the 
head. The remainder of the oesopha’gus is a simple fine hair- 
like tube which traverses the thorax close above the nerve 
cord, and enters the crop, within the abdomen. Its walls con- 
sist of extremely minute delicate spindle-shaped cells, with 
their long axes arranged longitudinally (fig. 168). Only with 
the greatest dfficulty can nucleus and cytoplasm be observed. 
Internally it is lined by an extremely delicate chitin sheath. 
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In this portion of the oesophagus muscles are absent; 
but in the pharynx and the anterior part of the oesophagus 
these are well developed (fig. 124). There are the great 
pharyngeal dilator muscles, whose structure and development 
are described in connection with the general muscular system. 
They are attached by one end to the front walls of tho head, 
and behind are inserted upon the epithelium of the front 
walls of the pharynx. Their coniraction serves to dilate the 
pharynx. 

Attached to the hind wall are a number of other less 
powerful muscles, which pass upwards and backwards and are 
inserted upon the epithelium of the chitinous thickening on 
the lower side of the oesophagus, above described. 

Besides^these muscles there are a number of others, much 
shorter than these, which are distributed longitudinally and 
circularly on the intestine. The longitudinal muscles are 
long spindle-shaped structures forming three or four layers 
on the front of the pharynx; on the oesophagus they are 
much more scanty. The circular muscles are arranged on the 
pharynx in thick bundles, lying outside the longitudinal 
muscles, each bundle being inserted upon the two lateral 
walls of the pharynx, which they partly enclose like a crescent. 
The circular muscles of the oesophagus are thin plates, not 
arranged in thickened bundles. 

iftiese bundles are all of the "‘striated^^ type. The 
oesophageal muscles appear to be unicellular. Tlie longi- 
tudinal muscles of the pharynx are composed of five to six 
cells, fused into a syncytium. 

The crop is a curious structure (fig. 159) ; its walls consist 
of very flat paper-like cells, in which cytoplasm is very much 
reduced. They closely resemble the cells of the wing epi- 
thelium before this straightens out on emergence, but always 
retain their nucleus and a very small amount of cytoplasm. 
Within their walls lie very fine muscles, which also serve to 
connect them with the crop. 

These muscles are of a type which has not, so far as E 
am aware, been observed hitherto (fig. 125). They contain 
a small nucleus, which lies as a thickening on the fine hair- 
like muscle. But the muscle itself is not of tho usual compact 
t;^e, but possesses several branches, which may run in various 
directions; each branch represents ono, or, at any rate, a very 
small number o-f fibrill^,^ and presents the usual siriations. 
The fibrillae are too limited in number, however, for the 
striationa to be able to dispose themselves in spirals, and for 
once it is possible to speak of true transverse striation. 

The gizzard, on the other hand, is a very powerful organ . 
It measures only 70jut in length, iOfi in thickness. In shape 
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it is roughly prismatic, and is triangular in section. Its walls 
consist of three tlnclcened epithelial plates (fig. 160), each 
bent slightly inwards along its longitudinal median axis. The 
three plates are lined internally by a very tough but elastic 
cliitin plate, which envelops them closely. The thickened 
epillielia do not meet along the three angles of the prism, 
and the, intestinal epithelium here is much thinner. Tlae 
(hick cliitin plates are likewise absent here. 

Two sets of muscles are present There is an inner 
circular which connects the two longitudinal edges of each 
plate, A pull on them will evidently increase the angle at 
which the plate is bent upon its longitudinal axis. Outside 
the circular muscle layer lies a number of longitudinal fibres. 
All are striated. 

Tile gizzard is then seen to be a very ingenious con- 
iiivance. In section its lumen is triradiate. A contraction 
of (he circular muscles causes increased bending of the three 
chiiin plates, and they move towards each other and tend to 
close up the lumen. The resulting organ ought therefore to 
prove a very efficient masticatory structure for an insect in 
which feeding is so reduced as in chalcid wasps. 

Tlie drum-shaped chamber immediately behind the gizzard 
is smaller than the latter. Its walls are composed of minute 
cells; these form a thickening several cells deep which pro- 
jects into the stomach and forms the valve referred to above. 

The epithelial cells of the great stomach are large and 
‘‘brick-shaped'' in appearance, measuring as long as 23fi, 
The cytoplasm is granular and vacuolated; the nucleus very 
large and faintly granulated. A great nucleolus may occa- 
sionally be present. A distinct cuticular lining is absent. 

The small intestine (fig. 167) is lined by a single layer 
of irregular elongated columnar cells, each with a very large 
nucleus, and occasionally a great nucleolus; in places its 
epithelium is very irregular, and the chitinous lining formed 
within it presents these same irregularities. The irregularity 
evidently allows of greater distension. There is in places a 
highly developed coat of thick circular muscle fibres; longi- 
tudinal fibres are also present, being long and spindle-shaped 
and presenting a thickened nuclear swelling at their middle, 
The fibres are, as usual, striated. 

The epithelium of the dilated rectum (fig. 168) consists 
of very large, ratlier flattened cells, frequently presenting a 
great nucleolus. The usual chitin lining is present. The very 
powerful muscle coating is in the form of a single layer of 
broad, flattened, contractile plates presenting the usual 
striations. 
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Projecting into the rectum from its anterior wall is a 
single pair of rectal glands (figs. 22, 164). Each is some- 
what pyramidal in shape, and presents an outer syncytial 
region, covering an inner medullary region in which coll 
boundaries are sometimes just visible. The development of 
the organ, which will be considered later, shows that tlic outer 
cortex is merely the fused outer ends of the largo cells which 
form the medulla and which sometimes lose their/individuality. 
Nuclei do not, therefore, occur in the outer zone, but its 
distinctness, especially in immature stages, is very obvious. 
The cytoplasm of the cells is granular. The nuclei are large 
and granular and have a gigantic nucleolus. At the base of 
the pyramidal mass is a cavity, which is continued as a narrow 
duct upwards through the whole organ. The cavity does not 
appear to open into the body cavity; on the contrary, below 
it the lining of the rectum undergoes a special chitinisation. 
Through this chitin piece passes a large tracheole, which runs 
through into the rectal gland and there terminates. At the 
base of the pyramid are a number of curious cells; each is a 
hair-like filament, with a nuclear thickening either at its base 
or elsewhere along it, and these filaments stretch from one 
side right across the basal cavity towards the other (fi^s. 164 , 
165), 

What the function of these extraordinary organs is T 
am quite unable to say. Eowne, searching for excretory 
organs in Galliphora, after denying the excretory function of 
the malpighian tubules, ascribed this function, without any 
definite reason, to the rectal glands. Hewitt observed them in 
the house-fly undergoing rhythmical contractions; in that 
insect they communicate with the body cavity, and he likewise 
concluded that they were excretory organs. The only fact in 
favour of this view, however, is their curious position; but 
the development of such organs in an insect already well pro- 
vided with excretory tubules, seems to contradict this view. 
In NasorUa the only communication with the body cavity tlxat 
they have is by means of the basal filamentous cells; 
but what their function is must remain, for the time, un- 
decided. In most insects two pairs of rectal glands seem io 
be present, 

^e single salivat*^ gland is composed of a relatively small 
numt^r of thickened granular cells, with large grantiJar 
nuclei , A few cells in the centre of the gland have a vacuo- 
lated or branched appearance, giving the interior of the gland 
a spongy structure. The gland lies in close contact with the 
great sauvary duct, and the walls of this duct, in the neigh- 
bourhood of the gland, present the same vacuolated appear- 
ance as characterises the interior of the gland. The gland 
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secretion evidently enters the duct by percolating through tins 
spongy tissue. 

In its other regions the duct is lined by flattened epithelial 
cells, which thicken near its opening. Here a number of 
muscles are attached, which are inserted at the other ends 
upon the walls of the head. 

Tlie duct is lined by a chitin sheath, which presents 
spiral ridges similar to those seen in tracheae. 

The nialpighian tubes (fig. 150) are eight thread-like 
cylindrical structures, each with a narrow flattened duct, the 
duct is formed essentially by the incomplete junction of 
embryonic cells in irregular pairs. Sometimes adjacent cells 
do not fuse completely and the canal in consequence extends 
between these also. 

The cytoplasm of the cells is very clear and homogeneous 
but often exhibits very large vacuoles. The nuclei are large 
and granular and have one or two medium-sized nucleoli. 

(2) The Intestine of the first Larval Instar. 

In the larva there is a small mouth (fig. 1), the openings 
of the conical buccal cavity, which contains the minute sharp 
jaws (fig. 47). Tliis leads behind into a long oesophagns 
(figs. 1, 140) which passes horizontally backwards through 
the circumoesophageal nerve ring, and opens in the third seg- 
ment into a great sac-like dilatation, the midgut (figs. 2, 140). 
Tile latter is endodermal, the oesophagus ectodermal in origin 
The midgut occupies the greater part of the body extending 
backward^s to the third last segment. Here it lies in close 
connection with the hindgut, but the two do not communicate 
till the time of defaecation, / till about one day before 
pupation. The midgut, indeed, is simply a blindly ending 
sac (fig. 143), and it is not till the last day of larval life that 
the unabsorbed food is discharged. 

Prom a portion of the oesophagus (foiegut) the whole of 
the intestine of the imago as far back as the beginning of the 
stomach will develop during metamorphosis. From the great 
larval midgut the stomach of the imago is formed, while the 
small intestine and rectuna are develojjed from the hindgut. 
The endodermal portion of the intestine is therefore much 
smaller in the adult than in the larval insect, and it is entirely 
from the ectoderm that the other structures — crop, gizzard, 
etc. — become developed. 

It is curious to observe how highly differentiated the 
intestine of the imago is, in an insect which rarely feeds, while 
the larva, which does nothing but feed, must content itself 
with so simple a structure. 

Opening into the base of the mouth is a median salivary 
duct, which soon divides into two parts, teach of these smaller 
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ducts passes backwards and communicates with the two large 
salivary glands (fig. 142), which reach back to about the 
fourth body segment. The distal extremity is drawn out into 
a narrow prolongation of the main salivary gland. 

Running along the sides of the midgut, and opening into 
it posteriorly, is a pair of long moniliform tubes, the haopati<‘ 
caeca. A third such tube, shorter, however, than these, 
opens into the midgut behind, and passes backwards over the 
rectum (fig. 140). Tlie two lateral caeca have been observed 
by various investigators in the larvae of chalcid wasps. Tlie 
third median caecum has not, so far as I am aware, hitherto 
been described. But the interpretation which is always placed 
on them is quite erroneous. They are regarded as malpighian 
tubes, but have in reality an entirely different function. Eor 
this interpretation see, for example, M. Haviland (1920, 
1921). They are digestive glands, and in both structure (as 
will be seen later) and embryonic development, differ entirely 
from true malpighian tubes. Tire latter are ectodermal in 
origin ; the structures that occur in the larva of Nasonia are 
outgrowths from the endodermal midgut Furthermore, they 
have no opening to the exterior during larval life, and empty 
their secretions into the blindly-ending midgut. 

The necessity for such large haepatic caeca is clear when 
we consider the rapidity of feeding during larval life; the 
salivary glands are quite unable to cope with so great a 
quantity of food, and well -developed haepatic caeca are but 
to be expected. The secretion is poured into the posterior 
part of the midgut, and the mixing with the engulfed food 
is the result of a remarkable forward peristalsis which can 
clearly be observed about once every fift^n to twenty seconds 
in the feeding larva. A peristaltic wave travels along, from 
behind, forwards, not only on the walls of the midgut, but 
also on the body surface itself, and this brings about a per- 
fect churning of the contents of the great food sac. 

When now we look for the true malpighian tubes, wo 
find that they are absent, and that the larva is entirely 
devoid of excretory organs. And unless excretion occurs by 
the diffusion of ammonia through the integument, no excretory 
activity goes on during active larval life. 

This fact, however, is less remarkable than it may at 
first sight appear to be. Tlie larva is exceedingly sluggish, 
and is feeing upon food which has approximately the chemical 
composition of its own tissues. Practically the only energy 
expended is that which is needed in growth, and it is con- 
ceivable that the excretory products resulting from the neces- 
sary protein deaminisation accumulate in the blood during 
the five days of larval life. In the late larva numerous 
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crystals, evidently excretory in nature, begin to accumulate 
within the fat-body, and these do uot disappear from there 
till the malpighian tubules are already well developed. Their 
disappearance coincides at that period with the appearance 
of undoubted urates in large quantity in the intestine 

The loss of nitrogen as diffusible ammonia must, of 
course, not bo disregarded, but the fact that actual excretory 
organs are absent cannot be doubted. 

It should be observed that this in no way supports the 
well-known statement of Lowne that the malpighian tubes of 
insects have a hepatic function. Urinary crystals often occur 
in immense numbers within the tubules of various insects, 
and their excretory function is established beyond doubt. 
Lowne, in searching for excretory organs, attributed this 
function to the rectal glands He also regarded the periodic 
moulting as aiding in nitrogen excretion. The cliitinous 
cuticle, however, which is shed is chemically an amino- 
polysaccharide, and contains less nitrogen than does protein; 
if anything, its formation increases the proportion of nitrogen 
in the larva. 

The liistological differentiation of the various regions of 
of the larval intestine is not very marked in the first in star 

The Vuccal caviti/ is lined by rather small clear cells, 
in thickness, each with a large clear nucleus containing a 
large karyosome but no nucleolus. internally the buccal 
cavity is lined by a thick chitinous sheath (fig. 47), On the 
dorsal side of the buccal cavity are a number of circular 
muscles— 'large unicellular spindle-shaped structures inserted 
by their two ends upon the two lateral walls of the buccal 
cavity. In the first instar no distinct striations are visible, 
but in later larval life these differentiate. 

The otsoplmgm, which is lined by cuticle, is composed 
of a single layer of small cubical cells, presenting the usual 
undifferentiated appearance of the larval cells at this stage, 
w., clear cytoplasm, and a vesicular nucleus with a large 
karyosome. The oesophagus projects slightly into the great 
inidgut, arid this serves as a valve to prevent any regurgi- 
tation of food during forward peristalsis. The oesophageal 
epithelium, just in front of the great midgut, is several cells 
in thickness. The cells are slightly smaller than those found 
elsewhere in tha oesophagus, but are otherwise indistinguish- 
able from them. The slightly tliickcned ring which they form 
is the imaginal disc of the oesophagusy from which the greater 
part of the foregut of the imago as far back as the sk>maoh 
will develop during pupal life. 
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The midgut is lined by what appears to be a very delicate 
cuticle. The epithelial cells lining it are much larger than 
those occurring elsewhere in the in^tine. The great accumu- 
lation of food within the midgut soon stretches them (fig, 10), 
and already at the end of the first instar they are becoming 
flattened; they measure at this stage about 68/ji in length 
(and breadth), llfx in thickness. The cell cytoplasm is vacuo- 
lated and granular. The nucleus is large (17fi) and is very 
heavily granular. 

At the base of many of these cells there is frequently 
to be observed a much smaller cell, spindle-shaped, about 
17|u. in length, 4/x in height (fig. 10). Each has a large clear 
nucleus and a distinct karyosome, and represents an un- 
differentiated non-functioning cell, which will become active 
during the defaecation period, and will form the great endo- 
dermal intestine of the early pupa. The anterior portion of 
this, as will be described later, will disintegrate, while the 
hinder will persist as the stomach of the imago. It is, there- 
fore, possible to speak of these cells when they occur in the 
posterior region oi the intestine as imaginal stomach cells: 
the more anterior ones cannot be thus described. I shall 
refer to them later as replacing cells. 

^ External to the epithelium is a rough network of longi- 
tudinally and circularly disposed muscle fibres. 

The rectum (figs. 143, 185) is a prominent ectodermal 
ingrowth through the anus — a true proctodaeum, but does 
not yet open into the midgut. It is a rounded tube, lined 
by chitin, with a columnar, or, in places, cubical epithelium. 
Surrounding it is a layer of circularly disposed, as yet un- 
striated, muscle fibres. The epithelial and muscular cells still 
retain the usual undifferentiated appearance of clear cyto- 
plasm and large ''vesicular^' nulcei. 

The ^lls at the anterior end of the proctodaeal invagina- 
tion fit tightly against the rear o(f the midgut, and form a 
layer several cells in thickness (fig. 143), The cells here are 
slightly smaller than elsewhere and constitute the imaginal 
disc of the hindgut, from which the small intestine and rectum 
of the imago will later develop. 

The scdivary glands. These consist each of a large sac- 
like structure— the secreting portion, and a duct of medium 
length, the two ducts uniting before opening into the mouth. 
In the first instar the common duct is rather flat and strap- 
IjJe; along its middle passes a prominent canal, lined by a 
chitinoue spiral intima, which is shed and reformed at each 
mcmlt. Further behind, the duct becomes circular in section, 
and IS composed of very small cells with the usual '"first- 
mstar ^ appearance, viz., large clear vesicular^ ^ nucleus, with 
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a big karyosome, and with clear hyaline cytoplasm. The 
glandular sac consists of about twelve very large, somewhat 
flattened cells, enclosing a large lumen. Tlie cells are as 
much as 23 ja in diameter and have large granular nuclei 
11 ju in diameter. 

The hepatic caeca (fig. 10), which are usually falsely 
regarded as malpighian tubules, are composed of a number 
of veiy large rounded cells, arranged alternately in pairs, 
ihcir union is such that a considerable space is left by the 
incomplete fusion of a cell with the one opposite it, while the 
fusion of cells with those behind them is always complete. 
The lumen is lined with myriads of minute cilia (figs. 10, 
146), whose movement drives the secretion backwards (or 
forwards, in the third caecum) into the intestine. The indi- 
vidual cells measure about lip. in diameter and have a 
remarkable icsemblance to the cells of the fat-body. The 
nuclei are very large and heavily granular, and the cytoplasm 
faintly gianular, and already at this early stage slighy.y 
vacuolated. 

The hepatic caeca appear to be formed in the embryo as 
outgrowths from the midgut, this is indicated by the fact 
that in the first instar the third (posterior) caecum is present 
as a short, solid, robust projection from the rear of the mid- 
gut, and that it is only later that it acquires its ciliated 
lumen. 

(3) The Fost-emhryonic Development of the InteeUve 

The feeding period of the larva about the first three 
days of larval life) is characterized by the completion of 
differentiation of the cells of the first instar, by a great growth 
in cell size, and by a corresponding total absence of cell divi- 
sion, except in the case of those cells which constituted the 
'‘imaginal tissues’' of the larval intestine, viz,, (a) the 
oesophageal imaginal ring, surrounding the posterior part of 
the foregut; (h) the small ‘'replacing cells," as I shall 
designate them here, which lay scattered about at the bases 
of ihe large cells of the midgut, and (c) the imaginal disc 
at the anterior extremity of the rectum 

The visible differentiation is not verj marked ; ^it con- 
cerns mostly the intestinal muscle cells which, though already 
functioning, have not yet adopted a striated appearance; 
but before the end of the second instar this is always visible. 

(A) The MetamorphostB of the Foregut, 

During larval life there is a great increase in the size of 
the muscle and epithelial cells of the foregut; at each moult 
the cuticle is shed and secreted anew. 



438 


But shortly after feeding ceases the epithelial cells begin 
to degenerate. The nuclei are granular and greatly hyper- 
trophied, and possess a large nucleolus, so characteristic of 
the degenerating cells of Nasoma, In the defaecating larva 
the cytoplasm undergoes granular degeneration ; or, at other 
times, it breaks up into larger globules, which, breaking from 
the cells, float about in the blood and are there cngulted 
by any leucocytes which happen to be present, or, if left to 
themselves, dissolve in the blood. 

These changes are accompanied by an active legeiie ration 
of the foregut (fiig. 117). During larval life (though I can- 
not say definitely at which period of it) a proliferation of tlie 
cells of the oesophageal imaginal ring has occurred, and 
these, forsaking their ordinary cubical shape, elongate and 
become spindle-shaped (fig. 152). Continuing to divide mifco- 
tically they bulge outwards, and at the same time extend 
forwards, and in the defaecating larva are to be seen actively 
replacing the disintegrating larval cells. Although 1 did 
not observe them penetrating these cells, as in the case of the 
myoblasts extending over dead muscles, yet it seems probable 
that they actively absorb the products of disintegration and 
grow at their expense, so near do they lie to the dead larval 
cells. 

The oesophageal epithelium is partly regeneiated also 
from another centre, viz., the integumentary imaginal discs ot 
the first segment; and in the defaecating laiva these embryonic 
cells are to be seen extending through the mouth inwards, 
between, or over the dead and disintegrating cells of the larval 
epithelium, while the proliferating cells of the oesophageal 
ring extend forwards to meet them (fig. 117). About four 
hours after defaecation the two have met. 

Meanwhile there has begun a proliferation of certain 
myoblast cells, which lie during the whole larval life H(‘at- 
tered about in the head in the neighbourliood of the mouth , 
these extend backwards as a loose column of very long 
spindle-shaped cells, drawn out in long thread-like processes 
at either end (fig. 117). They form the musculaluro of tlic 
anterior part of the oesophagus. Others are to bo seen behind 
the oespphagus; the muscles which they form are difTcrcnlly 
disposed from those of the anterior side of the oesophagus, and 
will be considered later. The development of tlic great 
pharyngeal dilator muscles is considered in connection with 
the development of the general muscular system. 

During the remainder of larval life the cells, occasionally 
still dividing, settle down, and growing in size, co-operate to 
form a single epithelium—that of the adult oosopliagus. This 
development is accompanied by a great bending downwards 
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and backwards of the head, as already described, and the 
result is a total change in the course taken by the oesophagus. 
It now passes not directly backwards, but first upwards and 
forwards actually, and only then begins gradually to bend 
backwards. Meauwliile tlie cells of the oircumoesophageal 
iinaginal ring have continued to proliferate, and in the fresh 
pupa form a great cone of cells, attached behind to the 
aiitciioi cud of the foregut, and ending, in front, just behind 
Uu' brain (fig. 154). The structure is composed of two layers 
-an inner of long columnar cells, all tightly compressed and 
ai ranged radially around a very narrow central lumen. Out- 
side this is a second layer one or more cells in thickness, 
the individual colls are much smaller here (fig. 153). From 
tlie irroat inner layer the succeeding portion of the intestine 
as far back as the gizzard is soon to develop. 

The smallei outer layer has a much humbler future ; when 
the <‘ells of the gieat inner layer have migiated backwards 
(a process which commences several hours after pupation), 
tlie outer layer cells extend round to the lower side of the 
oesophagus and form a rather thick column there in front of 
the neck, but not extending as far downwards as the brain. 

It is in connection with this structure that the developing 
myoblasts of the rear of the oesophagus now come; these 
cells, having united end to end during late larval life, now 
form several rows of cells, inserted behind all upon the sub- 
oewsophageal cell column, and in front at various points on 
the rear of the oesophagus. Adjacent cell walls now break 
down, and each row forms a single multinucleatcKi syncytium. 
During the third day of pupal life these syncytia develop 
spiral striations and form the post-oesophageal muscles o*f the 
imago. Meanwhile, the sub-oesophageal cell column, upon 
which the columns of myoblasts are all inserted, begins, in 
the thirty-six hour pupa, to chitinise internally. Chitinisation 
continues and the chitin rod fuses with two other very short 
processes which have grown out from the rear of the head, 
close to the neck. By this means, the musculature of the rear 
of the oesophagus obtains a very firm support. 

Already in the fresh pupa, the myoblasts of the anterior 
part of the oesophagus have disposed themselves longitudinally 
or circularly in the position they are to occupy in the imago ; 
several cells usually fuse to form small syncytia, and, under- 
going the usual differentiation, form the striated muscles of 
the adult oesophagus. 

It remains only to note that these changes are accom- 
panied by a new secretion of chitinous cuticle within the 
lumen of the oesophagus, the old having been drawn out 
through the mouth at the pupal moult. The development of 
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the rest of the foregut does not occur till a series of remark- 
able processes have taken place in the anterior half of the 
midgut; only then does the foregut extend backwards, and, 
occupying the place of the anterior half of the true (endo- 
dermal) midguts of the larva and early pupa, fuses with the 
posterior half, which remains as the stomach, being all that 
survives of the old midgut. The midgut will, therefore, most 
conveniently be considered first. 

(B) The 2(etamor^hosis of the Midgiit and the Bevelopnienl 
of the Fost-oesophayedl pait of the Foregut. 

I have already described the midgut as composed of a 
single layer of large flattened cells, with smaller cells at tlieir 
bases. As many of these smaller cells do not survive m the 
imago, I shall refer to them here as replacing cells. 

Neither larval nor replacing cells, so far as I can observe, 
'proliferate during larval life. The larval cells grow enormously 
in size, and, through the pressure exerted upon them by the 
contents of the midgut, are seen, at the end of the third day, 
as great flat cells, with smaller replacing cells at their bases. 
But during the third day these replacing cells begin slowly 
to divide by mitosis, while the great larval cells remain 
inactive. 

But at the end o'f the fourth day of larval life a great 
change begins. At about this time the rectal ingrowth at 
last fuses with the midgut; and this event is marked by the 
commencement of a series of contractions of the muscles of 
the intestine which 'gradually drives the undigested food, 
which has accumulated here during larval life, to the exterior. 
This is the defaecation period of the larva, and lasts from 
one to two hours. But it is apparently under the pressure 
exerted by the muscles that a remarkable process of dis- 
integration of the epithelium of tlio larval midgut begins. 
The disappearance of the faecal material allows tlie colls to 
return to the cubical conditions in which they existed in the 
new-born larva. 

In the cytoplasm of the midgut epithelial cells before 
defaecation, vacuoles were already becoming numerous ; 
usually, however, it was quite granular and showed obvious 
signs of degeneration. Not only had the cells grown greatly, 
but the nuclei had greatly hypertrophied, and wore to be 
seen as long, irregular, faintly granular, obromatin masses, 
devoid of nucleoli. When the cells contract these long nuclei 
become bent; and a section presents the curious but false 
appearance of large multinucleated cells. 

But at defaecation the vacuolation becomes very much 
more marked (fig. 144) ; the vacuoles consist perhaps of fatty 
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material and occasionally contain feebly staining grains. 
They are suspended in a very faintly granular “spongioplasm.^' 
As the pressure exerted by the muscles increases the cells 
begin to project irregularly into the intestinal lumen; and 
then a very remarkable thing is to be observed. The spongio- 
plasm, together at times with the vacuoles, begins to ooze out 
through the cell membrane, and hangs as one or more large 
drops, suspended in the intestine from the degenerating cells 
(fig. 144). The process commences in the anterior part of the 
midgut, but soon extends right along it, as the faecal con- 
tente are gradually voided. The products of degeneration are 
themselves, however, retained in the lumen of the intestine. 
There they granulate and are seen sometimes as little balls 
of grains, at other times as a fine dust. Eventually the whole 
of the cytoplasm is cast into the now very contracted lumen 
of the midgut; and all that remains is the cell membrane 
containing a very degenerate looking clump of chromatin 
grains. But these are soon added to the mass of dihris which 
now consists of fine grains, of small clusters of grains, of 
fragments of nuclei, and of the contracted walls of the dead 
cells; all forming a dark mass that now occupies the lumen 
of the intestine. In the larva eight hours after defaecation 
these changes are complete, and all the old larval epithelium 
has disappeared, with the exception of a narrow strip of 
dead cells running along either side of the intestine from one 
end to the other (fig. 146). The temporary retention of tliese 
cells is an extraordinary adaptation for bringing about the 
destruction of the hepatic caeca; their fate will be described 
later, 

^ It is necessary to return now to the replacing cells. In 
the defaecating larva these cells have begun to proliferate by 
mitosis, and by the time the larval cells have lost most of 
their cytoplasm about four hours after defaecation), 

these have formed a completely new epithelium, closely sur- 
ropnding the degenerate larval epithelium. This gives the 
intestine the false appearance of having a functional two- 
layered epithelium (fig. 1^5), But as the larval epithelium 
disappears more and more, the cells of the new epithelium 
increase in size, and in the eight-hour pupa alone persist, 
except for the two thick bands of dead cells on either side 
of the intestine, close beside the great hepatic caeca. 

But shortly after this an extraordinary thing is to be 
observed. The cells of the renovated epithelium, growing 
in size, begin to pnsh the two longitudinal columns of dead 
cells into the lumen of the intestine. To each of these columns 
— the sole remains of the epithelium of the larval midgut — 
the hepatic caeca, which have now grown 70/x in thickness, 
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with great granular nuclei 13fjt in diameter, are connected 
along their length by means of the fine membranous peri- 
toneum (fig. 146). And as the growing epithelium forces these 
remains of the old intestine into the lumen, the hepatic caeca 
are pulled bodily in with them along the whole length of 
the intestine. In the larva sixteen hours after dofaecation 
the hepatic caeca are being slowly but surely engxilfed (figs. 
147, 148), and six hours later have entirely vanished. To 
the dihris within the alimentary canal is also added the third 
(posterior) caecum. This becomes drawn into the midgut in 
a very similar manner; dead larval epithelial cells at its base 
fail to disintegrate, and the surrounding cells of the new 
epithelium pushing these cells inwards cause the third caecum 
to be slowly drawn into the lumen where it disintegrates 
along with the other disorganized tissues. 

Even before being absorbed the hepatic caeca show signs 
of degeneration, small globules of cytoplasm being thrown 
into their lumen. 

The function of the renovated epithelium appears to 
be to absorb this debris (fig. 154), perhaps after it has been 
digested by the enzymes liberate from the disintegrated 
hepatic caeca. At any rate, a marked absorption of the 
dibris commences in the fresh pupa. Muscular contractions 
in this region later drive 'part of the contents into^the posterior 
portion of the gut, and her© the apparently indigestible 
cell membranes of the old larval epithelium accumulate, and 
may persist in small quantity till the emergence of tlie wasp, 
when they are voided through the anus. But the greater 
part of the fine granular dibris soon disappears. 

Meanwhile in the late hours of larval life a few cells 
from the rear of the great conical ciroumoesophageal imaginal 
ring have grown in as a short solid mass of cells into the 
anterior end of the midgut (figs. 163, 154). Tliey push the 
adjacent intestinal cells along with them and the two co- 
operate to form a temporary obstruction which prevents the 
within the intestine (especially when tho muscles of 
the anterior portion contract) from entering the forogut. This 
''plug'' does not, however, develop till shortly before pupa- 
tion, and closure of the anterior region of the midgut during 
the period which intervenes between defaeoation and this, is 
brought about by a muscular contraction here, which causes 
considerable folding of the epithelium, and a consequent 
closure of the passage. The general nature of the regenerated 
midgut is seen in fig. 154. 

The cells of the newly^ formed epithelium, which have 
now attained quite a large size, having performed their func- 
tion, now begin to disintegrate, and for a second time an 
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extensive destruction of tlie midgut occurs. The process com- 
mences shortly after pupation, but is quite different from what 
occurred in the larval midgut. The whole epithelium of the 
anterior half of the midgut begins to break up into a maes 
of rough granules. Tlie muscle fibres of the intestine, losing 
their striabions, join in the general process of disintegration, 
and what was a few hours earlier an actively functioning 
tissue, is now a loose accumulation of granular dehns. This 
time, however, the leucocytes act, and swarming into the 
disintegrated mass rapidly absorb it (fig. 153) ; after six hours 
not a trace of the temporary midgut remains. The small 
conical projection of the foregut takes part in the general 
destruction, and nothing of the renovated midgut remains 
except the posterior half, in which no disintegration whatever 
has occurred. This portion remains with but little change 
as the stomach of the adult insect. Its structure has been 
referred to already. 

But before the anterior half of the midgut has had time 
to disappear entirely, the cells of the inner layer of the great 
conical circumoesophageal imaginal ring have sprung into 
activity; they grow rapidly, moving evidently by amoeboid 
action, along the pathway afforded by the disintegrating 
mass, and, extending right through the thorax and anterior 
abdominal segments, at last reach, in the eight-hour pupa, 
the anterior end of the hinder half of the midgut which has 
survived these violent scenes unchanged. From this newly 
formed structure the post-oesophageal part of the foregnt 
soon begins to differentiate. 

In the thoracic and propodeal regions it is formed, and 
persists, as a very fine, almost capillarv, tube, 8/>t to 10/jl in 
diameter ( cf, fig. 156). The cells, which are at first irregular 
and embryonic in appearance, soon elongate, grow spindle- 
shaped, and dispose themselves longitudinally. They seem 
to lose part of their cytoplasm later in pupal life, and in the 
adult insect appear almost devoid of it. 

But the abdominal portion of the foregut undergoes a 
much more complex differentiation. In the eight-hours pupa 
its posterior extremity is seen as a thick-walled, somewhat 
conical and slightly dilated chamber (fig. 155). This will 
develop into the crop, the gizzard, and the ''drum-shaped'' 
chamber. Its epithelium is composed of long columnar cells, 
which gradually merge, in the region of the petiole, into 
those of the narrow capillary portion. Surrounding the 
structure is already to be seen a number of cells forming* a 
distinct layer of myoblasts. The lumen does not yet com- 
municate with that of the stomach, but ends blindly. The 
hinder part of this lumen is rather constricted and will 
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form the cavity of the gizzard and ^‘drum-shaped^’ chamber. 
The more anterior part is more widely dilated. Here the 
crop will develop. 

The development of the crop is very curious. The epi- 
thelial cells entirely lose their columnar character ; they 
flatten out more and more, and in the pupa one day old have 
become highly wrinkled. The flattening continues, and 
instead of a small conical chamber with very thick walls 
there is formed a highly distensible collapsed bag with very 
thin paper-like walls (fig. 166). The cell diSerentiation 
closely resembles that observed in the cells of the differ- 
entiating wing epithelium. 

The gizzard rapidly differentiates. Already at the end 
of the first day its lumen has become triradiate; this is 
brought about by the epithelium arranging itself in the form 
of three short longitudinal plates, bent along their longi- 
tudinal midline. The epithelial cells are still embryonic in 
appearance. The myoblasts have already arraiJ^ed them- 
selves in their definite positions. Their future development is 
exactly the same as occurs in the case of other muscles and 
need be referred to no more 

In the thirty-six hour pupa the three bent epithelial platen 
are beginning to secrete chitin on their inner walls; and the 
posterior portion, where chitinisation does not occur, is 
observed to be marked off as a small rounded chamber, into 
which a short “filament” projects from the hinder wall 
(fig. 156). 

During the next day the chitinisation strengthens, and 
with the appearance of the muscle striations the gizzard attains 
its adult proportions. 

Cell proliferation of the drum-shaped chamber occurs 
also at this time, and at last a communication between foregut 
and stomach is established (fig. 157). 

(C) The Metamorphosis of the Eindgut. 

The walls of the rectum undergo the same changes during 
larval life as occur elsewhere in the larva, i.e., there is a 

f rowth in cell size, in the absence of cell division ; the muscle 
bras during the second instar gradually acquire striation. 
But about half a day after feeding ceases, the colls of the 
anterior end of the rectum, whioh constitute the imaginal disc, 
become active, and proliferating greatly at last bring about a 
junction of the cavities of the midgut and hindgut. The actual 
opening is large and funnel-shaped. Not till this time, there- 
fore, does the embryonic proctodaeal invagination open into 
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the archeateron ; usually, in other insects, this occurs during 
embryonic life. 

This event is quickly followed by muscular contractions in 
the midgut, and two hours later the whole of the faecal 
matter, which has accumulated during the three days of 
active feeding, is voided. The rectal musculature takes part 
in the process, only a small part of the faecal matter at a 
time IS passed into the rectum, and this, under the pressure 
of the muscular walls, is rounded off into a little pellet, which 
is forced slowly along the rectum. 

Meanwhile the epithelial cells have begun to degenerate. 
The nuclei are large and granular, the karyosomes having 
scattered their material through the nucleoplasm as this 
gradually hypertrophied. The cytoplasm then undergoes 
granular degeneration. In the defaecating larva these 
granules cluster together in little balls and breaking through 
the cell membrane float about in the blood stream, where they 
may become engulfed by phagocytes; or, if these axe not 
present at the time, simply dissolve in the blood plasma. At 
other times the cytoplasm becomes broken up into a number 
of larger hyaline globules, like those of the integumental cells. 
They share the same fate as do the balls of granules. 

Meanwhile,* the cells of the rectal imaginal ring grow 
backwards as well as forwards, and as the rectal epithelium 
disintegrates they rapidly replace it. Already in the defae- 
cating larva the epithelium of the anterior quarter of the 
rectum is composed entirely of embryonic cells, and these, 
dividing mitotically, are actively growing backwards, replacing 
the epithelial cells as these disintegrate more and more. A 
few hours later the whole larval epithelium has disappeared, 
and a loose layer of spindle-shaped embryonic cells has re- 
placed it. The muscle layer does not disappear till a few 
hours after pupation. 

The cells of the renovated epithelium now consolidate 
their position. In the larva some eight hours before pupa- 
tion a cuticle is being secreted between the old cuticle and the 
epithelium, and when the larva moults the old cuticle of the 
last larval instar is drawn out through the anus. 

In the fresh pupa myoblast cells, which were present in 
only small numbers during larval life, having proliferated 
considerably during the last twenty-four hours, now form a 
distinct layer outside the rectum, and it is not till several 
hours later that the old larval muscles begin to disintegrate 
and become phagocytised. 

The renovated hindgut epithelium now begins to differ- 
entiate into two regions; the small spacious rectum behind 
and the small intestine in front. 
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The cells in the mid-region of the hindgut are, in the 
early pnpa, in a state of rapid proliferation, and this, con- 
tinuing into the next day, produces a considerable bonding of 
the anterior region. That portion behind the centre of pro^ 
lif oration is the rectum; the portion anterior to il, iho small 
intestine. The amount of this proliferation seenis to vary 
considerably, so that, while the intestine is sometimes quite 
bent upon itself, at other times the bending is far le'^s marked. 

Having arrived at its maximum size, the cells of the 
small intestine begin to differentiate; but the differentiation 
never becomes very marked, and the epithelium remains as 
a single layer of elongated loosely arranged cells, on whose 
surface an equally irregular chitin shoath is secreted. The 
organ is evidently capable of considerable stretching. 

Already in the fresh pupa the rectal region of the hind- 
gut is distinguishable from the small intestine by the “spindlo 
shape’’ of its epithelial cells. The tube is already more dis- 
tended than the anterior portion, but six hours laior attains 
its adult proportions. It is not till six to eight hours after 
pupation that the larval muscles finally disappear by phago- 
cytosis, after having undergone globular degeneration. 

The adult muscles develop in the usual manner. 

TAe Rectal Glands. 

During the last hours of larval life the colls of the 
anterior region of the rectal portion of the hindgut begiti to 
prolif-erate and grow in the form of two small clumps of 
elongated cells into the cavity of the enlarging roctum (fig. 
161). These are the rudiments of the single pair of rectal 
glands, and have already attained to a considerable size in 
the fresh pupa. 

The rectal glands grow considerably in size. The elongated 
cells -dispose themselves in a single layer with their long axes 
vertical to the surface of the gland ; the whole structure has, 
in the eight-hour pupa, a short cylindrical shape. It is solid 
except below, where there is a cavity lying loosely in which 
is a large number of much smaller cells. They are the 
elongated filamentous cells already described. A cuticle is in 
process of secretion. The rectal gland lies in close contact 
with the wall of the rectum from which it has been developed, 
and there appears to be no communication through it, 
between the cavity of the rectal gland and the haemocoele. 

During the rest of the first day the rectal gland elongates 
considerably, by growth of i^ cells, not by their proliferation. 
The small basal cells now dispose themselves in a ring at the 
base of the gland; in the twenty-one hour pupa some have 
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developed their remarkable filamentous structure; others are 
in process of dividing. This leaves the cavity, in which they 
lay, devoid of cells, and at this stage a canal, formed by the 
incomplete fusion of the bases oif the large cells, is developed 
right along the axis of the gland, and opens below into the 
large basal chamber. The great elongated cells have mean- 
while begun to fuse on their outer surface, and from now 
on the rectal gland may be divided into an outer syncytial 
cortical portion, surrounding an inner medullary region in 
which cell walls are still well marked. The cortical portion 
is formed by the fusion of the outer ends of the elongated 
cells, the medulla is the region which becomes differentiated 
by the failure of the cells to fuse here 

In the thirty-six hour pupa the glands have grown to their 
maximum size. Cortex and medulla are very clearly seen 
{fig. 163). The central canal is prominent; the basal cells 
have differentiated into their adult filamentous condition. 
The cells of the rectum at the base of the two glands have 
proliferated a little to form two thickened pads; a trachea 
soon penetrates the rectal wall here. During the third day, 
the thickened pad begins to chitinise. 

Even in the fifty-six hotgr pupa the medullary region is 
distinguishable, but from now on the syncytium becomes more 
and more developed, and in the mature organ no distinction 
can usually be drawn between medulla and cortex. 

In the advanced pupa the large elongated cells begin to 
develop nucleoli of extraordinary dimensions (fig. 166) Some- 
times they occupy nearly the whole nuclear space. 

The Mal^ghian Titles. 

In the adult larva shortly after the cessation of feeding, 
the malpighian tubes become visible as small papillae on the 
anterior end of the hindgut (fig. 160). Here the cells of the 
imaginal ring have begun to develop, and it is not till this 
time that definite malpighian tubes can be observed. 

The papillae begin to grow with extraordinary rapidity, 
and by the time the larva defeacates twelve hours later) 
they are visible as long thin threads (fig. 161), sometimes 
reaching almost to the dorsal body surface. Prom the first 
they have a narrow lumen. The walls arc one cell in thick- 
ness; the cells are roughly cubical and fit loosely together. 
Tlie tubes measure about 6/i in diameter, 

Tlie tubes continue to grow in length, but not in thick- 
ness, In the fresh pupa the cells, which had previously the 
usual embryonic features — ^large karyosome, 'Vesicular^' 
nuclei, hyaline cytoplasinji»---now' begin to show signs of dif- 
ferentiation. The nuclei become granular, and the cytoplasm 
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becomes uniformly sligfhtly vacuolated. Nucleoli are not yet 
present. 

The tubes from now on grow mainly in ihicknebs, and in 
the thirty-six hour pupa have attained their adult propor- 
tions. With the exception of an absence of nucleoli the cells 
are, to all visible appearances, in their adult condilioii. 

The appearance of the malpighian tubes followed 
shortly hy the deposit of excreioiy material witliin ilio 
stomach (midgut). During larval life, as I have poinied out 
above, no removal of excretory substances appears to occur ; 
towards the end of larval life, when the processes of growth 
necessitate a considerable deaminisation of the proteins of 
the disintegrating tissues, and 2)erJiaps of protein reserves 
within the fat-body, crystals, which are regarded as uraies, 
accumulate in the fat-body and nucleoli of various tissue 
cells. On the other hand, a microscopic examination of tho 
contents of the midgut of the larva shows no trace of these. 
But after the first day*, of pupal life small crystals begin to 
appear in the stomach; in the thirty-six hour pupa they 
increase in number and^'size; and from now on the stomach 
becomes a depositing place for the excreted uraies and tho 
undigested hulks of the old larwal epithelial midgut cells. 

In many instances ( e,g,, the silkworm) the urates are to bo 
observed within the malpighian tubes as minute crystals. Tn 
Nasonia, however, they do not crystallize out till reaching 
the stomach. Here some of the crystals actually are far 
wider than the lumina of the tubules, and have grown in size 
within the stomach. 

At the time these crystals begin to appear in the intestine 
those of the fat-body and nucleoli disappear, and though the 
crystals in the two places have no resemblance to one 
another, yet it is probable that the two events are cloBoly 
related. Perez (1920) observed that the '^pseudonuclei** of 
the large storage granules (‘‘albuminoid grains'^) disappeared 
when the urates began to accumulate in the rectum of 
metamorphosing insects; and came to the same conclusion as 
that expressed above, basing his view on the experimenlH of 
Marohal, who was able to convert these “pseudouuclei'* into 
crystals by treatment with acid. 

Finally, when the wasp hatches, these excretory crystals 
and any other contents of the stomach are thrown out. 

Ciystals similar to these form the creamy or pink material 
excreted by insects shortly after emergence, They aro especi- 
ally weU seen in the silkworm, where they can be gathered 
in considerable quantities. They give the murexide test for 
uric acid ; a faint ammonia reaction can also be obtained with 
NessleiPs solution. 
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The Salivary Glatids, 

The main changes undergone by the salivary glands 
during larval life are a great growth in tlie size of the con- 
stituent colls In the adult larva they are as much as 57|ut, 
in length, 28/x in breadth; thoy are highly vacuolated and 
have gigantic granular nuclei 30|i lo-ng, 17/4 broad, and usually 
contain several small nucleoli. 

The duct cells also grow largely in size, their spiral 
intima is shed and reformed at cacli larval moult. 

While the glands do not disappear till early in the pupal 
period, the median duct is actively disintegrating already in 
the defaecating larva. The larval cells have met the same 
fate as those of the oesophagus, i.e , they have degenerated 
and the products of degeneration have been cast, in part, at 
any rate, into the blood stream Benovation of the median 
duct quickly ensues (fig. 117); embryonic cells growing in- 
wards and downwards from the regenerating epithelium of 
the mouth and pharynx pass among the disintegrating cells, 
nourishing themselves x)erhaps, in part, at their expense. 

The cells, however, do not grow back along the duct 
beyond its point of bifurcation; foi^aking the old larval 
salivary duct here (the larval ducts at this point do not 
appear to be dead yet) they grow as a slender, hollow column 
up the back of the head and terminate in the nock. From 
the duct at a point about one-quarter its length from the 
mouth, the salivary gland of the imago develops in the second 
day of pupal life. I have not observed the process, but it 
seems unlikely that the gland should be formed in any other 
way than by a thickening of the duct. 

Meanwhile, the remainder of the larval salivary glands 
disappear. In the larva shortly before pupation the 
greatly hypertrophied cells are to be observed undergoing 
obvious degeneration Numerous minute globules are to be 
seen oozing out from the gland cells (fig. 149) into the cavity 
of the gland, in the same manner as I have described above 
in the hepatic caeca. The cytoplasm is even more highly 
vacuolated than usual. But about six hours later (four-hour 
pupa) the cells have entered into a state of granular dis- 
in^graiion. Paris of the cells are in a condition of fine 
dibfk; other parts seem to have till now maintained their 
structure. The whole organ is very fragile, and 1 have 
observed a case in which the tracheae of the forewings, grow- 
ing downwards from the main trunks, have tom off a portion 
of the disintegrating tissue and carried it along with them 
(fig. 88). 

Lying within the disintegrating salivary glands are great 
numbers of leucocytes, actively engaged in clearing away the 
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dihris (iig. 88). Indeed, it is dijB&cult to state how much 
of the disintegrated tissue is removed in this manner, and 
ho>w much in the more direct way of solution in the blood 
stream. 

Of the occurrence of phagocytosis of the gland cells, how- 
ever, there can be no doubt whatever. Indeed, the salivary 
glands, in their degeneration, offer as clear an example of 
phagocytosis as it is possible to wish for. But their^ death, 
degeneration, and even partial disintegration previous to 
phagocytosis are equally clear. 

The bifurcated portion of the salivary ducts disintegrates 
at about the same time. The leucocytes, having removed 
the debris from the glands, now move forwards and absorb 
the ducts also, and in the pupa six hours old no trace of the 
larval glands is any longer to be recognized. 

The metamorphosis of the insect intestine has been the 
subject of a number of distinct investigations, to which I 
can refer but briefly here. Weismann, Kowalovaky, Lowne, 
and more recently P^rez (1910), have carefully examined the 
process in Calliphom, and it seems to differ but little from 
that of Nasoma^ so far as essential characters are concerned. 

Deegener has investigated the metamorphosis of the 
intestine in the Coleoptera lli/drophduii (1910), (h/hinfer 
(1904), and in Malacosonia (1908); while Eengel has made 
observations on Teivehrio mohtor, and several water- beetles. 

The metamorphosis of the intestine of the silkworm has 
been investigated by Verson (1898, 1905) ; Poyarkoff (1910) 
examined that of a Chrysomelid beetle Qulerma; and Buss 
(1908) studied it in the Trichoptera. 

The observations of these workers differ considerably, 
and while differences in the material dealt with may account 
in part for the discrepancies, misrepresentations must not be 
forgotten. Thus, while the formation of a replacing epithelium 
in the midgut, confined to the pupal period, and sixnilar to 
that occurring in NoBonia^ is fairly frequent, it appears to 
be absent in some forms. For example, Deogeuor could not 
observe it in Malaco&oma; in the Trichoptera Russ failed to 
observe it, and regarded a constricted part of the inmginal 
midgut as functioning in its place. Verson was not able to 
see it in the silkworm; since its function is to absorb tho 
products of degeneration of the larval midgui, its absence in 
the silkworm may be correlated with the voiding, as observed 
by Verson, of these degeneration products through the anus, 
shortly before pupation. 

If the observations of Verson are correct, the process offers 
a curious type of inefficiency — ^the waste of certain useful 
storage inatmals— -which does not occur in Nmonia. In 
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Gyhister Deegener describes a second temporary epithelium, 
found late in larval life, and inserted between the old larval 
and temporary pupal epithelia. It should be noted that the 
temporary pupal epithelium is a very transient structure, and 
that its absence in some insects is only apparent. 

In Gal ei uca Poyarkoff described a very interesting 
rejuvenation in the cells of the fore- and hindguis, similar 
to that occurring in the integument. In the silkworm, 
according to Verson, and also piobably in the Coleoptera, 
there is a cell proliferation in the epithelium of the fore- and 
hindguts previous to each larval moult. This is evidently 
comparable with the proliferation of the fab cells of Gaieruca 
as observed by Poyarkoff. Its significance will be explained 
^ in the second portion of this paper. 

The 'tnnlpgluan i nib eh are of special interest. In Na^onia, 
and evidently in many other chalcid wasps, they are absent 
in the larva. In Galh 2 )hora Lowne believed them to undergo 
phagocytic destruction ; but more recently Perez has observ^ 
them to undergo during pupation a remarkable process of 
dedifferentiation, followed later by redifferentiation into 
imaginal organs. In Gaieruca, however, there is a phago- 
cytosis of old larval elements, accompanied by a development 
of embryonic cells to form the imaginal organs. 

THE DUCTLESS GLANDS. 

Under this heading three structures will be considered ; — 
(a) The oenocytes; (h) a pair of lateral intestinal glands, 
occurring only in the larva, and which have not, I believe, 
hitherto been observed; and (c) b, pair of dorsal abdominal 
glands, functional only in the adult insect, and also, so far 
as I am aware, hitherto unrecorded. 

The Oenocytes. 

The term oenocyte was first applied by Wielowiejsky in 
1886 to certain very large cells scattered about among the 
cells of the fat-body of Gorethra. Tichomiroff had already 
noticed then in 1882 in the silkworm; he observed their 
proximity to the tracheae and regarded them as of ectodermal 
origin. Wheeler in 1892 found them to delaminate from the 
ectoderm; Wedssenberg in 1907, studying them in a chalcid 
wasp Torymm, came to a similar conclusion. Finally, Nelson 
(1916), examining them in the embryo of the honey bee, saw 
them invaginating in close relation with the stigmatic trunks 
from the lateral ectoderm. Berlese has described them in 
^he hymenopteran Tapinomi as a pair of small masses of 
cells in the fifth to the eleventh segments. 
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Their segmental nature, together with their peculiar mode 
of development, strongly support the view of Lowne (1890) 
that they are homologous with the nephridia of aiinulata. 

Their function is not definitely known , Berlose regarded 
them as excretory organs. Glaser, in 1912, oxlracied an 
oxidising enzyme from them. They appear to bo scatiorod, 
as a rule, fairly uniformly amongst the cells of the fai-bo<ly, 
and this suggests that they are in some way related fuuolion- 
ally to this structure. Perhaps their secretion contains some 
enzymes which drive the storage substances of the fat cells 
into solution, when the organism needs thorn. 

Their behaviour during development seems to vary with 
diferent insects. In CalUfhora^ Lowne (1890) observed their 
histolysis during the early pupal period. P^rez (1910) 
observed their phagocytosis and described the oonocytes of 
the adult fiy as arising from certain smaller iniaginal 
oenocytes, present in the body cavity. 

In Galenica, Poyarkofi (1910) described certain larval 
oenocytes as undergoing phagocytic destruction at the end of 
larval life; others bud off numerous daughter cells, which 
become the oenocytes of the adult insect; the remaining por- 
tion of such a larval oenocyte becomes, after budding, tlie 
victim of the phagocytic activity of iho fat cells and 
leucocytes. 

In the ant Formica ritfa, Perez (1902) described a some- 
what similar budding at the end of larval life. , But in Oallf- 
pJbora this does not occur. In the honey bee, according to 
the observations of Nelson (1915), no cell division i^kos place 
in the oenocytes, once they have left the ectoderm from which 
they were form-^. Similarly in the chalcid wasp Tort/mita, 
Weissenberg (1907) observ^ phagocytosis of the larval 
oenocytes at end of larval life, while the cells of the 
adult wasp were produced from certain ''imaginal oenocyW' 
lying within the body cavity. 

When the mature larva of Nmoma is exaxnined I he 
oenocytes are seen as about eight to twelve largo colls hi 
each segment from the third to the twelfth, lying on either 
side oef the intestine, and singly distributed, fairly evenly, 
through the fat-body. They are the oonocytes wliich have 
functioned during larval life, and are present already in the 
newly haixjhed larva. They are not unlike the cells of the 
fat-hody in appearance at first, hut as the latter accumulate 
storage products the resemblance soon disappears. Towards 
the end of the first instar the cells have grown a little; they 
are apparently spherical and measure 12ja to 13/x in diameter. 
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The cytoplasm is fairly clear, tliongh with a \ery faint indica- 
tion of granulation; the outermost regions are faintly vacuo- 
lated. The nucleus is large, measuring 5|/-i to G/x in diameter ; 
its chromatic contents arc fairly evenly scattered and there 
is one largo central karyosome. 

During larval life the oonocyLes gi'ow considerably in 
size, having in the mature larva a diameter of about 45yu 
(somotiineB as much as 55/x). The nucloub grows in propor- 
tion ; its diameter is about 25/x. There is no evidence, there- 
fore, of any marked difference in the nuclco-cytoplasmic ratio 
in the young and old larvae, so far, at any rate, as the actual 
volumes of the two materials are concerned. Whether there 
has been an increase in the quantity of chromatic material is 
more difficult io observe; there seems, however, to he no 
evidence that such has occurred; the great karyosome has 
disappeared and scattered its contents throughout the 
enlarged nuclear apace; in its placfe, however, are to be seen 
one or a few prominent nucleoli often containing crystals; 
sometimes as many as twenty smaller ones are present 
instead. The cytoplasm is generally faintly granular, and 
usually heavily vacuolated in its outer regions (fig. 76). 
Generally the oenocytes are spherical, hut often they become 
partly indented by other organs^ — ^tracheae or muscles — against 
which they have been pressed as tliey graduajly grew in size. 

In the late larva and in the earliest hours of the pupa 
these cells degenerate and finally disappear, and all stages of 
degeneration may be observed during this period. Often in 
the mature larva the oenocytoe may show a division of the 
cytoplasm into an inner heavily granular and an outer less 
granular zone, which is to be lookSi upon, apparently, as the 
beginning of disorganization. But it is not till the time of 
pupation that actual disintegration occurs. 

Usually the surrounding fat cells prevent the approach 
of leucocytes, and the oenocytes disintegrate spontaneously; 
largo rents appear in the cytoplasm, and tlieee develop into 
great holes ; and at other times the whole cytoplasm 
degenerates into a fine powder, which is cast into the blood 
(figs. 176, 177). 

But when the surrounding fat cells axe not so densely 
packed as to prevent the leucocyte© from taking part in the 
process, the latter appear (fig. 178), and, before chemical 
disintegration has had time to occur, they overwhelm the 
cells and, eating large pieces out of their substance, eventu- 
ally devour them. So far as I could observe, the larval 
oenocytes do not persist beyond the early hours of the pupal 
stage. 

Meanwhile, the oenocytes of the adult wasp have been 
developing. They are represented, in the defaeoating larva, 
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by small groups of closely packed, rather large cells (fig. 92) ; 
they still lie quite close to the integument, and though they 
occur elsewhere, are best seen at the posterior end of tho larva. 
They do not occur in the head. 

In the larva of the first instar they can bo soon (fig, 3 75) 
as a small cluster of rounded cells, which have just grown 
down into the body cavity from the ectoderm of the integu- 
ment. The cells measure about 10/Jt in diamoior, (he nuclei 
5Jyu. They have a large karyosome, but the chromatin is not 
markedly scattered through the nucleus. 

During larval life they grow downwards and increase 
in size, attaining in the defaecating larva a diameter of 15/a, 
while the nuclear diameter has increased to Bfx; a small 
(plastin) nucleolus has begun to appear. The cytoplasm is 
homogeneous. I could not observe any increase in the mnnher 
of the oenocytes, however. 

But as the larval oenocytes gradually disappear these 
imaginal oenocytes replace them; they grow quickly in siztv, 
and leaving the sites of foimation migrate, hy amexiboid 
movement apparently, into the fat-body, among whose cells 
they scatter themselves. They do not grow as large as those 
of the larva (fig. 179), seldom exceeding 21/a in diameter, 
with a nucleus of 9/x. The latter maj^ be granular and may 
show several small karyosomes. Occasionally in the four-day 
pupa they may actually contain a gigantic nucleolus, contain- 
ing minute crystals; whether this is an indication of degenera- 
tion I cannot say. 

It is important to note that the oenocytes are more 
prominent in the larva than in the adult insect. Tliie agrees 
well with the view above expressed that their function is io 
break down the storage products of the fat cells, as the 
organism needs them, feeding being ever so much more active 
during larval life. 

The Lateral Intestinal Glrmds. 

On either side of the intestine, just below the paired 
hepatic caeca, are to be seen, in the mature larva, (wo 
organs, whose existence has not, so far as I am aware, liitherto 
been observed in insects. The organs are in the form each 
of a long chain of very large, elongated colls about GO/x in 
length, and presenting a weakly fibrous cytoplasm. Within 
this delicate cytoplasm is a great heavily granular mass, oval 
in shape, and about 55/x in length. Tt seems impossible that 
it should be anything but a greatly hypertrophied nucleus 
(fig. 169). A nucleolus may be present. 

In the larva of the first instar this organ is indistinctly 
seen as a number of faintly fibrous cells just below the hepatic 
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caeca; but as the larva grows they increase in size, and over» 
lapping as they grow, eventually form an elongated, well- 
defined organ on cither side of the intestine. 

In the larva eight hours after dofaecation a general dis- 
integration of those cells begins. In places the cytoplasm and 
nucleus tnay degenerate into a fine powder and be cast into 
the blood. In other places the chromatin of the great nucleus 
clumps together in numerous small balls (fig, 170), and the 
cell cytoplasm, with these degenerate chromatic globules scat- 
tered through it, floats for a time in the semi-fluid contents 
of ilio abdomen, and finally, sometimes by the intervention of 
leucocytes, at other times by the chemical action of the blood, 
disintegrates. At other times the apparently normal cells 
may be observed, as late as twelve, or even sixteen hours after 
defaecaiion, to become the prey of the leucocytes; numbers of 
these have penetrated along a channel where the hepatic 
caeca have prevented the fat-body from encroaching too much 
upon the intestine, and here they fall upon the great hyper- 
trophied cells, and a few hours later nothing but groups of 
leucocytes, and a little dihris^ remains to indicate the place 
where these gland cells have once been (fig. 147, 1). 

Just what these organs are I am unable to say. Their 
structure is similar to that usually seen in gland cells; the 
absence of any duct communicating in any way with the 
intestine or any other organ, indicates that they are structures 
analogous with the various internally secreting glands so well 
known in vertebrates. 

The Dorsal A hdominal Glands, 

These glands are to be observed in iheir mature condition 
only in the imago; it is not impossible that they have the 
same function hero as the lateral intestinal glands have in 
the larva. 

In the early larva they are to be observed as a single 
flat band of small closely packed cells, lying upon the mid- 
dorsal region of the intestine in the hinder part of the 
abdomen (fig. 173). They show a clear cytoplasm and are 
undoubtedly in an embryonic condition. But during larval 
life they grow considerably, and separating from one another 
form a pair of long chains on either side of the heart. One 
of these is shown in fig, 213, In the defaecating larva they 
are quite largo, measuring 20/x in diameter. They are 
approximately spherical ; their nucleus is branched, and their 
cytoplasm very vacuolated; during the remainder of larval 
life they grow a little in size, and are not unlike the 
degenerate fat cells of the late pupa in appearance (fig. 172). 
ITevertheless, they are in no way to be regarded as embryonic 
fat cells. 
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In the last day of larval life they proliferate, amitotically 
it seems, and in the larva sixteen hours after defaecation may 
extend over a considerable region of the dorsal part of the 
abdomen. Usually, however, they are cx>nhned to two chains, 
sevoral colls in breadth, on either side of the heart. 

^ In this condition the cells remain during^ the early pupal 
period. Gradually their cytoplasm becomes moie homo- 
geneous, and in the pupa shortly before emergence they may 
be observed as two irregular chains of unconnected groups of 
cells, running along the mid-dorsal portion of the abdomen. 
During pupal life the large cells as they occurred at the end 
of larval life seem to have undergone a process of incomplete 
fission, so that one now finds, not chains composed of indi- 
vidual cells, but chains of small groups of disc-shaped cells, 
arranged behind one another in little groups representing ihc 
cells from which they have been produced (fig. 171). 

Within their clear, heavily eosinophilous cytoplasm lie 
numerous heavily chromatic granules which usually hide the 
nucleus. I have observed these glands in the free-living wasp, 
nine days old, and there can be no doubt that they persist 
throughout life. 

It seems impossible to regard them as anything but 
internally secreting glands. Weismaun observed ceiiain laige 
cells in close connection with the heart in Dipiora, and spoke 
of them as the ^‘cell chaplet. Lowno (18D0) observed the 
same cells, and though he found them in the adult insect, 
he regarded them nevertheless as young fat cells. I do xiot 
know whether they are identical with the structures above 
referred to; these have, however, a remarkable resemblance 
in the immature state to fat cells. It is necessary also to point 
out that they do not constitute the pericardial septum, this 
structure being absent in the adult N mania 

TEE PAT-BODY. 

It is to the great development of iho fai-body, together 
with the disintegration of most of the larval structures, that 
the pupa of the insect owes its semi-fluid cousistouey, and the 
apparent lack of organization that a superficial examination 
first reveals. 

In the newly hatched larva the fat-body is in the form of 
a number of large rounded cells, with very faintly granulated 
and ^ large heavily granular nucleus, lying loose 
TOhM haemo<iQele, A single cell is usually large enough 
^ gmter part of the distance between the intes- 
tine bbuy ^11, but sometimes the cells lie ^‘two deep/ ’ 

esreat ^ separate adjacent oeils, and through these the blood 



457 


circiilaios. Tlio fat-body is confined almost entirely to the 
tlioracic and abdominal segments. 

Shortly after the feeding has commenced, the cells of the 
fat-body begin to accumulate within the cytoplasm globules 
of fat (fig. iO), and at the end of the first larval instar a 
number of those, often quite large, are present, and the cell 
has inci eased considerably in size, measuring now about 25/x 
in diameter. In almost all the fat cells examined at tins 
btage a great space was observed around the nucleus; this is 
probably an artefact. 

During larval life a great growth takes place in the size 
of these cells, till at the end they may bo as large as 92/jt in 
diameter. This generally results in a partial crushing 
together of cells; but the increase in size of the haemocoele 
has been so great, that in places, even now, they lie loose 
within it (fig. 3). But after defaecaiion, when the space 
occupied by the intestine is eo greatly diminished, the cells 
again bC[)arate from on© another. 

In the second larval instar the accumulation of a second 
type of reserve substance becomes manifest within the fat cells 
as a heavily staining, apparently structureless, mass around 
the nucleus. But a little later this mass breaks up into 
numearous minute granules, which move ])artly outwards, but 
are most concentrated in the more central part of the cell. 
Other granules are formed in the more peiipheral regions, 
and these are much larger, often irregular in shape, being 
sometimes even angular, and stain heavily with haematoxylin. 
The fat cells have grown greatly in size, and accumulate 
mostly just below the coll membrane. All these storage sub- 
stances, gathered up from the surrounding blood, lie sus- 
pended within the delicate, often exceedingly delicate, cyto- 
plasmic meshwork of the fat cell. 

In the larva some hours after defaecation has com- 
menced, when the imaginal discs of the integument have 
begun to grow, at the same time considerably constricting the 
body volume, the pressure exerted upon the fat cells as they 
float loosely in the blood forces numbeps of these cells into 
the cavities of the outgrowing appendaps — wings, legs, 
antennae — while the cavity of the head, which in the feeding 
larva was not well provided with fat cells, now becomes 
crowded with these, as the contracting abdomen presses its 
contents forwards (cf. fig. 154), 

As the abdomen oontraote more and more during its 
transformation into the adult abdomen, the fat cells which 
remain within it become very tightly packed together, and 
it is only with the greatest difficulty that cell boundaries can 
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be detected. Tliere is no evidence, however, that any rupture 
of the cell walls ever takes place Between these fat cells 
lie the larval tracheoles, and the clieinical disintegration 
rather than phagocytosis of these, in places which are usually 
quite inaccessible to the phagocytes, is loadily understood. 

The fat colls anterior to and above the brain arc in the 
form of a single layer of cells, dniing pupal life ilu 7 are 
often to bo observed showing rhythmic movoments, due, un- 
doubtedly, to the contractions of the hoait. The fat colls in 
the postero- ventral pait of the head cavity arc much more 
numerous; as in the thorax (alitrunk) tliey^ arc loosely dis- 
posed and cell walls are always clearly visible. 

Prom the late larva till the tinae of death of the insect 
the fat-body undergoes a gradual degeneration and absoiption, 
and, although it is quit^ probable that the fat-body stores 
up reserve products as the imago feeds, yet at no time is 
there to be observed in Nasoma a formation of new fat cells; 
the same individual fat cells which have persisted in the 
senescent imago occurred already in the first larval instar. 
It is this gradual degeneration that I shall here describe. 

In the larva at about the time of defaecation many of 
the larger grains of storage material within the fat-body begin 
to develop very minute crystals within them, and sometimes 
quite large numbers of these may be present, all within a 
single grain ^fig. 92). In the small, more centrally situated, 
and eosinopmlous grains these crystals are not to be seen, but 
frequently contain small chromatic granules, probably the 
pseudonuclei of Berlese. But these crystals do not, as a 
rule, persist long within the grain; already in larvae several 
hours after -defaecation they are no longer to bo seen. Even 
the chromatic granulations of the small grains seem to dis- 
appear in the early pupa. Sometimes, however, crystals are 
visible as late as several hours after pupation. 

The nuclei of the fat cells assume curious appearances 
towards the end of larval life. The heavily granulated 
structure and general compactness of the nucleus is lost, and 
it may become finely granular and slightly branched, while 
at other times it elongates greatly and stretches as a great 
dumb-bell-shaped band almost from one side to the other of 
the fat cell (fig. 92). At no time have I observed nuclear 
division. 

However complex may be the changes going on within 
these cells as they gradually liberate their storage substances 
and then die, the processes which are to be observed micro- 
scopically are easily described. The fat globules and storage 
grains be^ to decrease in number, at first slowly, then 
rapidly. In the head of the three-day pupa the fat cells 



459 


have greatly diminiahed in size, they still contain a few 
grains and fat globules (fig. 96), but while in the adult larval 
fat cells those reserve products give the cells their charac- 
teristic appearance, the cytoplasm merely acting as a supporting 
tissue for them, in the lat<» pu])al period those conditions are 
reversed. The faintly granular cytoplasm now predominates, 
and only scattered grains and fat globules remain. The fat 
colls, liowovor, now no longer resemble tliose of the first instar 
before the resoiwe materials accumulated. They float as 
irregular shapeless masses within the cavity of the head, and 
although a few survive the pupal period, most have degener- 
ated before then; their reserve substances have all passed 
back into the blood from which they originally came, and the 
brain and the great oyoa havo doubtless grown at their 
expense. 

These degenerate shapeless cells are finally, in the four- 
day pupa, removed by the leucocytes (fig. 97) ; not before this 
time, however, does any phagocytosis occur. 

In the thoracic region the fat-body undergoes similar 
degeneration, and though a few fat cells in the ventral portion 
of tho thorax persist, even throughout iniaginal life, yet the 
greater number disappear entirely during the fourth day of 
pupal life; at the expense of their reserve substances the great 
wing-moving musculatures havo developed. 

In the newly formed pupa the thoracic region contains 
numerous fat cells (fig. 154), but as the longitudinal muscles 
grow they begin to push these aside. Tliose cells which have 
been so unfortunate as to become entangled amongst the 
growing muscles become stretched into elongated masses, very 
well seen in the thirty-six hour pupa; the others retain their 
usual shape. But the result is always the same; the cells 
gradually give up their reserve products (fig. 98), and like 
tho fat colls of the head,,^fmain as irregular hulks, whether 
compact or branched, ®'<2tivgroatly elongated and compressed 
between the thoracic mWcles. Here in the fourth-day pupa 
they are fallen upon by the leucocytes and soon are no longer 
seen. 

Similar degeneration may be observed in those fat cells 
which were forced into the cavities of the appendages. 

In the abdomen the degeneration during pupal life is 
much less complete; indeed, altliough occasional leucocytes 
may be observed lying amongst the cells of the fat-body as 
late as the fourth-day pupa, yet these seem to have no weet 
upon tho fat cells. The latter remain practically at a constant 
size; the fat globules which they contain may diminish in 
number, but do not disappear. The grains, however, dis- 
appear to a large degree; the large grains are far less 
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numerous, and ilie smaller eosinopliilons grains are almost 
totally absent. 

Even after emerging from tlie pupa, the degeneration of 
abdominal fat cells continues, and it is undoubtedly at tlie 
expense of the fat-body that the ovaries of the feiuale grow 
30 greatly. Even after nine days, however, cells of the fat- 
body are still present in the abdomen, tliougli considorably 
les.s numerous, I have not observed their disappearance, but 
it is unlikely to be different from what occurs m other places 
during pupal life. Indeed, as far as tlio fat-body is con- 
cerned, it is clear that the retrogressive development docs 
not cease at the time of emergence. It continues apparently 
right throughout pupal and imagiiiai life. 

At times I have observed the large granular degeneration 
masses cast out by the larval integumental colls, lying 
embedded within individual fat cells (fig. 91, x) ; it seems, 
then, that the fat cells, in spito of their inert a])])oarrnicc, 
must possess a certain capacity for phagocytosis. 

The behaviour of the fat -body does not appear to bo 
identical in all insects. Berlese (1901) observed muUijilioa- 
tion of the cells of the fat-body in the silkworm, as well as in 
certain Goleoptera. Poyarkoff (1910) observed it in Gahtuca. 
In CalUfhora^ on the other hand, it does not appear to occur. 

Poyarkoff (1910) has described phagocytic activity of the 
fat cells of Galeruca; but it does not seem to have been 
observed elsewhere. On the other hand, ho observed also a 
phagocytosis of individual cells of the fat-body, which PoroT: 
observed also in the ants (1902), and in G alii fh ora (1910). 
Kowalevsky (1886), on the other hand, described phagocytic 
histolysis of the fat-body in Musca vomitaria. In living 
material he observed the leucocytes crawling over the fat 
cells, penetrating into their interior, and eventually destroy- 
ing the whole cell. It may be ‘^•j^^his takes place under 
the influence of the egg albume ich Kowalevsky placed 

the tissues; but no further evi ^ accumulated to show 
that the phagocytosis occurs normariy on an oxtousivo scabs 
except certain observations by Lowiie (1890). Thin invest igatfor 
described tho leucocytes as entering certain fat colls, and iiicMi, 
having proliferated rapidly around the nucleus, as migrating 
outwards ; tho peripheral ones are much smaller than (ho more 
central ones, which are frequently multinuclcatc. Tho leuco- 
cytes then leave the fat cell, which has lost., in the meant into, 
its cell membrane, and enter the blood stroam. Tie oven 
considers the view that the leucocytes have been formed within 
the nucleus of the fat cell. Perez could not confirm tho 
observations of Lowne and of Kowalevsky, and both Weis- 
mann and Ganin, working with similar material, observed 
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that the fat-body disai)pearod only very tslowly, and that many 
of the fat (‘gUh persisl^cd oven in the imago 

In Ndsonia there is a total abseuoe of pliagocyiic destruc- 
tion ot the tood-ladoii fat roUa. 

Sevoial invest igatois h.ivo doM'ribed a development in 
VnUiphova of new fat cells for the imago. Weismann (18G4) 
was the first) to noiw it; Ileih'se (18t)9 1901) examined the 
process more (‘losely, and eoueludod that* the imagiual fat 
c(‘lls weio developed by ilie dinVieniiation of the “spheies 
of gianuU‘s.^^ Tins conelusion is iho moie romaikablc when 
it is lemembeied that those bodies wcio logardod by Berlese 
not (IS goigcd leucocytes, bnt as disintegration products of 
larval colls. Uenneguy (1904) adopted this view, but regarded 
tlio ‘^&])heres of granules’’ as leucocytic in nature. 

Acimrdiug to Supino (1900), on tlio other hand, tho fat 
cells arise fioin certain mesenchyme cells, and P6yoz (1910), 
in support of this view, figures a number of embiyonio 
imagiual fat colls. 

Tin' observation iliat a now development of fat cells, 
whatever the nature of the process, does occur, seems to be 
well established. Tn Namma, however, T could observe no 
indication whatever tliat this took place. Tt is perhaps useful 
to point out that tho colls of the doisal abdominal glands 
above desoiibod show a remaikable losemblancc to young 
fat cells, but never develop into those. 

The Function of the Fat-hody, 

Although tho fat-body is a highly chnractorisiic tissue and 
occupies so large a portion of tho insect, yet its function has 
been raiely investigated, and is but little understood. It is 
beyond tlie scope of this paper to oxamino this question 
cxcej^t in so tar as it has a bon ring on metamorphosis. 

It seems probable that the fat- body of Nasonia exhibits 
a limitecl phagocytic activity; Poyarkoff lias seen it in 
(Jalci^Hca, and in Nasomiu it appears also to be present. 

Berlese roganled the fat colls intimately concerned 
with nutrition; food passed through the walls of the intes- 
tine, and was absorbed in an apparently solid stale into tho 
fat cells. Migrating inwards il camo into tlio neighbourhood 
of the nucleus. Then it rnigrolod outwards again, and was 
peptonised during its progress within the cell. The food was 
scon in tho form of tho large and small grains which are so 
prominent within the fat colls; the psoudonuolei, Berlese 
regarded, without any evidence whatever, as the enzyme, 
which brought about this hydrolysis. 

In 1889 P. Marchal obseiwed that treatment of the fat 
cells with acids would cause the appearance of uric acid 
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crystals within them, and he regarded the fat -body as an 
excretory organ. 

In 1908 K. Samson observed that in the moth Jlefera- 
genea the fat cells stored up vast quantities of urates during 
metamorphosis. The fact seems, then, to be fairJy wtdl estab- 
lished that the fat-body is in some way concerned with ex- 
cretion; but whether it is a depositing place for urates, found 
elsewhere in the body, or whether the uiates within it are 
the result of its own deaminising activity, these observations 
do not allow one to decide. 

In Nasonia crystals are present during late larval life, 
and a considerable portion of the pupal period, and they dis- 
appear as the urate crystals begin to accumulate within the 
intestine. Similar crystals are often seen in the nucleoli of 
degenerating larval cells, and it is possible that their presence 
within the fat cells is only secondary, their seat of origin 
being within the active tissue colls. In the larva of Nasoim^ 
as already pointed out, excretory organs are absent, and unless 
nitrogen is liberated as ammonia, no removal of excretory 
products takes place. 

Kecently (1920) Perez has shown that during meta- 
morphosis there is no evacuation of urates by the malpighian 
tubes until towards the end of pupal life. Then there is a 
sudden accumulation of urates within the intestine (just as 
occurs in Namia), and this coincides with a disappearance 
of the pseudonuclei from the fat-body. lie regards the fair 
body, therefore, as an “accumulating kidney.’' 

These various investigations seem to sliow that the fat- 
body may remove urates from the blood during iho meta- 
morphosis, and should be especially useful in such an insect 
as Nasonia, where the removal of nitrogen during larval life 
does not seem to occur. 

The fat-body has besides another great function— that of 
storing reserve materials. Tliese aro mainly in the form of 
fat globules and of the numerous grains which are so char- 
acteristic of the tissue. The latter aro usually regarded, 
though without any direct choraical evidonco, as proteiji in 
nature. 

It is this capacity of storing food materials tlialf is so 
important in insect metabolism, and it is largely this trhat 
has enabled the insect metamorphosis to be evolved. 

THE GONADS. 

The Male Organs. 

The testes are present in the earliest larva as a pair of 
large pyriform structures, situated on either side of the 
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rectum. The narrow end of each is attached by a thin 
stalk, which is hollow, to the ventral part of the ninth 
abdonuiial sciifniont, and the whole organ lies vertically to 
the longitudinal axis of the larva (fig 185). 

The testis is covered by a membrane consisting of rather 
flattened cells — ^tho '^serosa,'" or reflected abdominal **peri- 
tonoum.^’ within the sac so formed is a gteat mass 

of voiy closely packed spermatogonia, somewhat rounded cells, 
measuring about 6fi in diameter. Each contains a large clear 
nucleus, the chromatin of which is concentrated into a small 
lioavily staining karyosome (‘‘vesicular’^ ’typ® nucleus) 
(fig. 186). Cell division does not appear to be going on at 
this time. 

Supporting tliese spermatogonia is a fine connective net- 
work, very difficult to detect, it consists essentially of a 
number of branching cells, not unlike vertebrate nerve cells 
in appearance (fig. 18G), and somewhat smaller than the 
spermatogonia, the network being formed by the junction 
of adjacent cell processes. 

During larval life the spermatogonia increase in number, 
the testes in the defaecating larva being in the form of two 
rounded organs, much longer than the testis of the first larval 
instar. Tlie spermatogonia have not inci eased in size, indeed, 
they are somewhat smaller than those occurring in the first 
instar, being now about 4J/x in diameter. The connective 
tissue network has become more prominent. 

The ''stalk’' of the organ, which is now definitely recog- 
nizable as a vas deferens, has increased considerably in length; 
its wall consists of a single layer of cubical cells, covering 
which, of course, is the serosa. The lowest portion of the 
vas deferens now begins to dilate. The cells lengthen greatly, 
and change from cubical into elongated columnar cells. It 
is the rudiment of the vesicula seminalis, and is already well 
developed in the larva twelve hours after defaecation. It 
lies in close contact with the proliferating cells of the in- 
vaginated ventral part of the ninth abdominal segment, from 
which, as above described, the penis is beginning to develop. 
Bui its cavity does not yet possess any communication with 
the exterior. 

At this stage also (twelve hours after defaecation) the 
action of the connective tissue in the testis is clearly visible, 
resulting in the binding together of the spermatogonia in 
little groups of twenty to thirty, all clustered tightly 
together. By the time the larva pupates, these clusters erf 
spermotogonia have loosened considerably; the connective 
tissue cells and network are clearly visible. Sometimes the 
connective tissue undergoes considerable hypertrophy at this 
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time, but this is probably to be looked upon as an 
abnormality. 

The vesiculae seminales have meanwhile been enlargin^gr, 
and now project forwards as a pair of fibres t thick-wallcd out- 
growths from the lower portions of the two vasa defeiontia. 
The wasp is, then, provided with three vebi(‘ulae soniiualos, 
two-paired, and mesodermal in oiigin, formed as dilataiions 
from the lower portion of the two vasa deferentia, the other 
a single forward dilatation of tlie cavity of the penis, as 
described more fully above (fig. 27). The cavity of the penis 
is developed about this time, and, shortly after, the lower 
parts of the vasa deferentia open into it. 

At this time, too, the testes are beginning to elongate 
and extend forwards. The spermotogonia still measure 5/i to 
6/x in diameter. 

During the next twenty-four hours the male organs grow 
rapidly. The vesiculae seminales elongate somewliai and 
become “sausage-shaped.^* That portion of the vas doferens 
which has opened into the penis now iiici eases in length and 
pushes the paired vesiculae upwards, so that they now come 
to lie more towards the middle of the abdomen. The toslos, 
themselves, meanwhile have elongated siall further, and are 
now situated dorsal to the intestine, just below the body wall. 
Their own growth, and the elongation of the vasa deferentia, 
result in tlieir now occupying the upper regions of the fifth 
and sixth abdominal segments, having inigiatcd through tho 
seventh and eighth segments during larval and early pupal 
life. 

In the two-day pupa the openintyci of the vasa deferentia 
into the penis have become very wide; except for this change 
no marked alterations are visible in the male organs. Tho 
spermatogonia are still S/x to Bfx in diameter. 

In the three-day pupa the testes fuse anierior]y above 
the intestine, and with this change, attain t-hoir maitire 
proportions. 

Tlu'oughout the whole of larval, and the grealor part of 
pupal life, the spermatogonia remain at a fairly <‘tonHtant size, 
viz,j fift to 6/i. Sperm formation begins in Iho (hreo-ejny 
pupa; I have, however, seen cases whore prococioim spmii 
formation took place in tho pupa of thirty-six hours, llio 
s^erm has a ro-unded head about 2/ji. in dianu^ter; tho mitb 
piece is generally quite distinct and the tail very long (aboui* 

* 

The frequent precocious development of tho spermaio 7 -oa 
is especially curious; thus, while pupae three days old may 
be quite devoid of tailed spermatozoa, the pupa of fifty-six, 
amd even thirty-six hours, may have testes which are abso- 
lutely crowded with sperms. 
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Ti is beyond the scope of the present paper to enter into 
any detailed account of the cytology o-f spermatogenesis in 
Na^sonia, 

The Female Orr/ans. 

The ovaries, like the testes, aro present in the earliest 
larvae, and are not to bo distinguished from these in any 
way. There is, therefore, no need to describe them here. 
Even in tlie larva at the time of dofaecation it would be 
difficult to determine the sox of the larva, were it not for 
the presence of the rudiments of the ovipositor, and the 
absence of vesicnlae seminales. The size of testis and ovary 
is fairly identical; the oogonia measure b^jj. to in 

diameter, and, in places, are arranged in little clusters of four 
cells surrounded by a few coarse, un branched cells, homol- 
ogous, perhaps, with the connective tissue network of the 
testis. The greater number of oogonia, however, do not 
accumulate in such masses, and the clusters are to be regarded 
as recently divided cells, which, on account of the rapid cell 
division, have not had time to separate. Tlio oviduct is also 
a lube considerably wider than the vas deferens; proximally 
it is composed of flaUened, slightly branched, cells; distally 
of cubical cells. 

In the larva at about the time of dofaecation a slight 
ingrowth of cells takes place between the first and second 
pair of ovipositor appendages. In the larva, some sixteen 
hours later, this ingrowth has become more prominent and 
is beginning to undergo a certain amount of folding. It is 
the rudiment of the vagina. When first formed in the defae- 
eating larva, it consists of loosely arranged epithelial cells, 
which, however, soon merge closely together. The oviducts 
do not at this stage open into the vagina, although they 
terminate close to, and already fit tightly against the in- 
growing vaginal invagination. Tlie ovaries have now grown 
into a pair of long spindle-shaped organs, running vertically 
and lying close beside the metamorphosing intestine; they 
reach nearly to the dorsal body wall and approach each othor 
closely here, but do not, as yet, show any sign of growing 
forwards (fig. 154). 

Tlae ovary itself consists of a great mass of oogonia, 
rounded or hexagonal in shape, and closely packed together. 
Tlie whole mass is covered with a thin layer of minute cubical 
colls, continuous with the cells forming the oviduct; while 
covering the whole ovary is a thin serosa (fig. 187), 

A few hours after the larva has pupated the vaginal 
invagination grows backwards and begins to extend consider- 
ably in size, and the two oviducts, which for several hours 
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have been tightly pressed against it, now eventually com- 
municate with its cavity. At this time, also, two outgrowths 
arc formed from the posterior portion of the vagina, one 
grows very rapidly and extends backwards within a few 
hours to a length of about one-third that of the abdomen 
Already at this stage it has an extremely narrow lumen, and 
consists entirely of embryonic cells, similar to those of tlic 
vagina. Tlie other outgrowth is considerably shorter, never 
exceeding half the length of its fellow. Structurally the 
two are the same at this stage ; I shall speak of them here as 
the ‘‘accessory glands ” 

At this time, also, a pair of distinct thickenings aro 
seen, one on either side of the antero-dorsal part of the vagina. 
Tliey will develop into the “lubiicating glands^’ of the adult 
(fig, 184). They are composed of very elongated cells, 
arranged irregularly in two ill-defined lines 

Meanwhile the ovary has commenced to grow forwards, 
but this forward growth is accompanied by a curious parti- 
tioning of the whole ovary The layer of small cubical cells 
covering it, and the overlying serosa begin to grow inwards 
at the tip of the ovary, in such a way as to divide the whole 
organ into four distinct compartments (fig 192). 

As the ovaries continue to extend forwards tho newly 
formed portion must likewise possess this foiir-cliambeicd 
appearance. On the other hand, an extensive back-growth 
of these partitions eventually divides the whole ovary and 
even a considerable portion of the oviduct, into those four 
characteristic chambers; indeed, only the terminal portion of 
the oviduct, adjacent to the vagina, remains devoid of parti- 
tions.^ During the next two days the ovary grows forwards 
on either side of, and above, the intestine, and, in the 
advanced pupa eventually terminates slightly behind the 
anterior wall of the abdomen. 

In the twenty-four hour pupa, meanwhile, a new process 
of partitioning of the ovary has commenced. Ingrowths of 
the protecting membranes of the ovary divide the nniorior 
tip of each of the four chambers into throe fle<‘ondary parts. 
The partitions do not exiend deeply, but each ovaty as it 
grows forwards now broaks up, as a* result, into twelve 
papillae; these elongate rapidly and form twelve ovarian 
tubules, which comprise the anterior ond.of encli ovajy (see 
fig. 180). 

The ingrowth of the external parts of iho ovary becomes 
very pronounced in the oviduct of the pupa of about two 
days, being now in the form of a great connective tissue 
stroma, with four channels, each lined by a layer of flat 
cells, running along it. 
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The ovaries, then, so far as external appearances are 
concerned, roach their adult condition in the pupa of about 
two and a iialf days. Terminally each consists of twelve 
ovarian tubules, containing sexual cells, and protected by a 
thin ‘h‘apsule/' These tubules now open into a great oviduct 
divided by a connective tissue biioma into lour channels 
for the greatei* part of its length; but devoid of such parti- 
tions distally, near its opening into the vagina. The structure 
of the mature female is shown in fig. 180. 

The further development of the contents of these tubules, 
the oogonia, will be described below. 

It is necessary to examine now the changes undergone by 
the vagina and its accessory glands. 

In the four-hour pupa the vagina is a small sac-like 
invagination of the ventral body wall between the first and 
second ovipositor appendages; its walls consist of long 
columnar undifferentiated cells. During the next twenty-four 
hours it grows back rapidly, and extends considerably also 
in height, forming in the thirty-six hour pupa quite a spacious 
chamber on the ventral body wall, close behind the beginning 
of the ovipositor; the vagina is connected now by a distinct 
‘^neck'' with the exterior. Its walls are composed of cubical 
cells; those on the upper side of the vagina, and those on the 
anterior part of the ventral surface, develop each a sharp 
forwardly pointing '‘tooth,*’ the inner surface of the vagina 
presenting therefore a distinctly rasp-like appearance. As 
development proceeds the cells on the upper walls elongate 
greatly, and adopt a columnar shape. A very delicate chitin 
layer is formed within the vagina, and this layer presents, of 
course, the same rasp-like appearance that occurred merely 
as a protoplasmic mould a day earlier. The function of this 
curious roughened surface is obviously to help in the laying of 
eggs. Tlie cells themselves frequently present a clear, some- 
what vacuolated protoplasm, such as is usually seen in mucin- 
secreting gland cells. 

On the antoro-dorsal sides of the vagina a curious develop- 
ment of the epithelium has been going on, which results 
eventually in the formation of the lubricating glands. The epi- 
thelium, as already stated, consists, roughly, of two layers of 
very elongated cells ; of these cells i he outer form each a gland 
cell ; the inner, the duct of the gland cell. The outer colls 
increase considerably in size, and breaking loose from the 
epithelium grow inwards a very short distance. Hiey are 
already clearly visible in the pupa of fifty-six hours, as large 
cells with granular cytoplasm. They increase in size during 
the pupal period, and are seen in the adult insect as a pair 
of small groups of about thirty large cells on either side of the 



468 


anterior part of the ''neck’^ of the vagina (figs. 180, 184). 
Meanwhile tlie cells of the lower layer have been differenti- 
ating. Tliey elongate considerably, and develop, after about 
two days, a very long narrow lumen, one end of which becomes 
applied by a funnel-shaped process to a gland cell, while the 
other opens into the upper part of the ovipositor. Pra<‘lically 
the wliole of the cell cytoplasm becomes converted into tins 
duct, the nucleus itself remaining as a small heavily skaiiiing 
swelling upon it. 

The function of these glands is apparently to secrete a 
lubricating liquid into the chitinous ovipositor, and aid in the 
passage of eggs down this structure, while assisting it, at the 
same time, to bore through the hard shell of the fly pupa 
during oviposition. This liquid is clearly seen during the 
act of laying as minute oily globules which ooze through the 
sheaths of the ovipositor. 

On the upper surface of the vagina two small rounded 
vesicles are seen (figs 180, vsc.), whose walls are composed of 
long columnar cells. They appear to correspond to Htructures 
which in the honey bee are described as aiding in copulation, 
a land of bursa copulatrix; what their actual function in 
Nasoma is, I am unable to say; that they have nothing to 
do with copulation seems fairly certain, since this takes place 
by the application of the penis of the male to the termination 
of the ovipositor of the female. 

Tlie first stages in the development of the great accessory 
glands from the posterior part of the vagina have already been 
described. Two curious changes now take place in connection 
with the openings of these glands, which tend to confuse thoir 
true origin: firstly, the vagina grows backwards over the 
openings of the glands, so that they now arise not ])0S- 
teriorly from the vagina, but from its aniero-ventral region ; 
secondly, shortly after the glands grow out from the vagina 
they draw a portion of the cavity of this structure after them, 
so that they open in the twenty-four hour pupa, not directly 
into the vagina, but into- a separate chamber, lying l)oneath 
it, and opening into the **neck'^ of the vagina, shortly before 
its opening into the ovipositor. 

The cells on the upper part of this sac elongate con- 
siderably to form a columnar epithelium ; in the late stages 
of pupal life (four and a half-day pupa) thoir very powerful 
staining capacity shows that they have now developed into 
gland cells. 

Tlie two posterior accessory glands increase in length, and 
in the pupa one day old have approximately attained to their 
adult dimensions. The glands are not symmetrically placed ; 
that on the right side is much the longer of the two (fig. 180), 
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and extends backwards to a point one-quarter the length of 
the abdomen from the posterior extermity of the insect. 
Its cells are large, and continue to develop a lumen, which 
runs right down the gland, but increases slightly in diameter. 
The colls soon lose their embryonic appearance; in the pupa 
at the end of its first day they are already wedge-shaped ; 
they have a large nucleus but present a fairly clear cytoplasm. 
In the thirty-six hour pupa, however, some of them show 
a distinct indication of developing granular cytoplasm. The 
granulations increase in number, so that in the mature pupa 
the whole cells become packed with granules; the glandular 
nature of the organ is no longer to be questioned (figs. 182, 
183). 

Tlie gland on the left side develops into a structure 
only two-thirds the length of its fellow. Distally its lumen 
is distended into a round vesicle, and this becomes connected 
on its anterior side with a round, solid ball of cells, the spaces 
between which appear to open into the vesicle (figs. 180, 181). 

The function of these glands is doubtful. That they aie 
not ^‘colleterial glands*' (glue-sccreting glands) seems certain, 
for the wasp has no need to fasten her egg to an exposed sur- 
face. It is much more probable that they are lubricating 
glands, whose secretion aids that of the true lubricating glands 
in facilitating the passage of eggs down the ovipositor, and 
the entrance of the ovipositor through the hard shell of the fly 
pupa during oviposition. 

To somewhat similar glands in CriH^thora, Lowne has 
applied the term ‘Tarovaria." As late as 1895 he main- 
tained, in his well-known monograph on that insect, that the 
germinal material of the egg was de^'eloped in the parovaria, 
wliile the yolk was produced in a pair of great ^‘yolk glands" 
(really the ovaries), and that the large oval masses of yolk, 
as they pasesd down the uterus, fii'st applied their microphyles 
to the opeaiing of one of the parovaria, and received their 
germinal vesicle ; then applied their micro*pyles to the openings 
of the spermaihecae, and woio fertilised. Lowne then drew 
the unfortunate comparisou of the *'inscct vitellogen" with 
tliat of the flat worms. 

It is necessary to consider now the history of the oogonia, 
in their process of development into ova. 

Throughout larval, and the greater part of pupal life, 
the oogouia roinain as small cells closely packed together, 
measuring from Sf/x to in diameter; each contains a large 
nucleus of the "vesicular" type, «.<?., the chromatic material 
is contained in a minute granule, lying within a colourless 
nuclear "sap." liut towards the end of pupal life these cells 
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which lie in the twelve pairs of ovarian tubules begin to 
undergo a senes of changes, which tianslorm them into 
mature ova. A consideration of the nuclear changes is 
beyond the scope of this paper; J shall confine my description 
to the more obvious changes in the cells. 

The oogonia in the distal jjart of the iubules divide 
actively (without any centrosome, so far as 1 could observe) ; 
those in the proximal part of the tubes cease to divide and 
arrange themselves in little balls, which pass down the tubes 
(fig. 189) and eventually enter the four channelled oviducts. 
The grouping up of the cells into these little balls can be 
clearly observed at the point between the region of irregularly 
arranged cells and that at which the last ball has been 
formed. No difference is at this stage visible in any o-f the 
cells of any of these little masses (fig. 189). Very soon, how- 
ever, changes begin. The central cell of every alternate 
group begins to grow; it is the future ovum, and the sur- 
rounding cells form the follicle; the balls of cells on either 
side of these developing ova are the groups of nutritive colls. 

The follicle cells at first do not undergo any appreciable 
changes. The ovum, however, is soon characterized by a 
quickly growing nucleus. The nutritive cells soon in(*rease in 
size ; indeed, by the time the fourth group of cells is forming, 
the nutritive cells of the first have already grown to lip. in 
diameter. The egg meanwhile grows rapidly, but though it 
probably develops at the expense of the follicle and nutritive 
cells, these do not appear to suffer greatly; the follicle cells 
maintain a remarkable constancy in size. When the egg has 
reached a diameter (it is now slightly oval) of 12/io, the follicle 
cells are still Sp to 6p in diameter; they have, however, 
become somewhat cubical instead of rounded in shape, so as 
to form a more complete covering for the ovum, 

When the egg reaches a length of 52p, the first polar 
body is formed; it is very large, measuring some 10*3p in 
diameter, and is clearly seen lying beneath the follicle <jells 
(fig. 190). Even now, however, the follicle cells have not 
diminished appreciably in size; indeed, although tlio ovum i& 
probably living partly at their expense, ihey Tnay a<‘tually 
show an increase in size, reaching at times a tliicknoss of 

The behaviour of the nuclei of the nutritive cells, liow- 
ever, is quite different. The nucleus grows greatly in size 
and may reach a diameter of 5p ; the chromatin is scattered 
regularly throughout it, and is no longer couiaiuod in a 
karyosome. 

Eventually, however, the follicle cells also begin to grow, 
but the growth of the nuclei never ceases. When the ovum 
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measures ISOp in lengtli tlie nuclei of the surrounding follicle 
cells measuie 17 jn in diameter. Although the egg is living 
at the expense of the nutritive ceils, these also grow greatly 
in size ; it is difficult to detect their cell boundaries, but they 
show the same disproportionate growth between nucleus and 
cytoplasm, e,q., when the egg measures 18ja in length, the 
nutritive cells measure about ll/i in diameter; their nuclei 
5*5ia. 

We see, then, that the follicle colls and nutritive cells 
undergo certain characteristic changes as the ovum develops, 
they remain of a fixed size for a time, or increase in size 
more or less rapidly, but their growth is not proportionate 
to that of the ovum. Their nuclei, on the other hand, grow 
rapidly in size, and the rate of increase of these is much 
greater than that of the cells containing them. 

Now it has been clearly shown by Morgulis (1911) that 
the body cells of salamanders undergo during starvation a 
rapid diminution in size ; also that the nuclei themselves 
become smaller, but that the rate of diminution in these soon 
becomes less than that of the cytoplasm. As a result the 
ratio of nucleus to cytoplasm is much greater than in normal 
cells. Exactly how this is to be intci’preted is difficult to 
say. It may be that the nucleus has greater powers of 
resistance to starvation than lias tho cytoplasm ; on the other 
hand, it seems much more correct to assume that there is an 
intimate relation between the cytoplasm and nucleus, and that 
the condition which wo find in a starved salamander cell is 
such as will enable it to exist the better under these changed 
conditions. And although this phenomenon is by no means 
universal among starving cells, still it seems to suggest that 
a great increase in the nucloo-cyioplasmic ratio is a sign 
that the cell is living under certain adverse conditions. 

It is in this way, possibly, that the remarkable changes 
in the nucleo-cyioplasmic ratio, undergone by the nutritive 
and follicle cells, is to be interpreted. That the nutritive cells 
nourish the ovum is universally recognized; that the follicle 
cells nourish the ovum is more difficult Lo prove. However, 
the fact that the latter cells undergo this same nuclear change 
is a curious piece of evidence in favour of this view. 

Considered in this light, tlie nutritive and follicle cells 
exhibit the inioxesting combined effects of noxxiishment and 
starvation. Their gi*owth in size is due to their receiving 
a large supply of nourishment; the prepondersmeo in the size 
of the nucleus is the result of the parasitic habit of the ovum. 

The ova continue to grow rapidly, reaching at the end 
of pupal life their mature length of about SOOp,. They are 
ready for fertilization immediately the wasp emerges. 
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The nutritive cellb, on the other hand, giadually diimuibh 
in size, and are left as a little clump of disappearing cells in 
close contact with the ovum. 

In tho female, but not in the male, is a paii of glands 
(fig. 188) lying in close contact with the anieiior oxtieimiy 
of the ovarian tubules They consist of large cells wjili 
granular cytoplasm, and open on to tho abdomen on (ntber 
side just behind the petiole. Tho glands themselves {*ontain 
a distinct cavity. I have not observed their mode of develop- 
ment, but they seem to be formed simply as a depression in 
the ectoderm early in pupal life. 

What the function of the glands is, is difficult to deter- 
mine. Their occurrence in the female alone indicates Unit 
they are sexual excitants of some kind. 

THE NERVOUS SYSTEM. 

As early as 1832 Newport, comparing the simple ty])o 
of nervous system of the larva of SpJiim hgustn, with the 
more specialized condition, with its concentration of ganglia, 
that he observed in the adult moth, showed that during 
metamorphosis a '^migration’’ of ganglia must occur' and 
examining the pupa at various stages of development, ho was 
able to observe various inWmcdiato conditions between ilu* 
larval and imaginal structures. 

But the first histological observations were made by 
Weismann in 1864. He showed in the muscids that a process 
of histolysis was going on within the ventral nerve cord ; the 
nerve cells become dark and granular, while the whole nerve 
cord changes into a structure of very fragile consistency The 
peripheral nerves become very pale, and losing their fibrillaied 
appearance, develop fine refractile globules in their inteiior 

In Corethra, on the other hand, a much simpler process 
occurs ; the central nervous system undergoes no fundamental 
changes, and only where new organs develop are now pcii- 
pheral nerves formed. 

In 1889 Van Roes luvestigaicd tho neivous system in 
Calliphora, but could not confom Weismanu's obs<^!v*diou 
on the fatty degeneration of the peripheral nerves. 80 far as 
I am aware, however, the cellular changes in the nerve I'ord 
and peripheral nerves have never been investigated, and ovou 
the work of Weismann does not cortai)! any direct observa- 
tions on the fundamental cell changes going on hero during 
metamorphosis. 

•The metamoiphosis of the brain has received considerable 
attention from Viallanes (1882, 1884, 1885), and much more 
recently from Bauer (1904). I shall refer to the work of 
these observers below. 
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The Ventral Nerve Cord and Veuplxti al Nerves of the 
ISTasonia Larva. 

In the newly hatched larva the ventral nerve cord is 
visible through the transparent cuticle as a thick column, 
not very distinctly marked off into ganglia, and passing from 
the thud segment backwards along the mid-ventral line to 
the eleventh (fig 1). In front, the nerve cord communicates 
by a pair of circum-oesophageal connectives with the brain, 
which occupies a large part of the second segment. From the 
brain a pair of minute nerves is given off to the small rudi- 
mentary sense papillae (antennae) on the first segment. Other 
nerves doubtless leave the brain, and supply various parts of 
the head, but I have not been able to observe them definitely. 

It IS only with the greatest difficulty that 'ganglia can be 
observed in the ventral nerve cord at this period, and the 
presence of lateral nerves is the best indication of their posi- 
tion. These nerves are quite prominent and are even clearly 
visible through the transparent cuticle (fig. 1) The posterior 
ones are the largest and supply the greater part of the hinder 
region of the larva. Lying in front of the brain, just dorsal 
to the oesophagus, is a minute rounded stomotogastrio ganglion 
(fig. 117), connected by a pair of nerves that surround the 
narrow oesophagus with the circumoesophageal connectives 
near the junction of these with the first ventral ganglion. 

During the growth of the larva there is a corresponding 
increase in the size of the nervous elements, and it is not till 
a considerable time after hatching that the various ganglia 
can be clearly observed. Of these, twelve, nob including the 
brain, are present (fig. 225, a). Tlie last one can be seen in 
longitudinal sections to be composed, apparently, of three very 
closely fused ganglia, so that the larva possesses at least 
fifteen of these. No account is taken here of the possible 
multiganglionic nature of the brain. 

Covering the central nervous system and the peripheral 
nerves of the newly hatched larva is a very delicate membrane, 
composed of two kinds of cells: the purely larval cells, and 
the embryonic imaginal cells which will replace them during 
the metamorphosis. Both these kinds of cells are very flat- 
tened and embrace the masses of new cells closely; they con- 
stitute a part of the splanchnopleural portion of the ' 'peri- 
toneum.’’ 

The nerve cells are of two kinds. Lying usually on the 
outside, but sometimes also scattered partly within the nerve 
cord, are large cells, devoid of a fibre, with big nuclei, con- 
taining a large karyosome and several scattered chromatin 
0 
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granules (fig. 10). They are neuroblasts from which the adult 
nervous system will later develop. Lying more internally are 
the functional larval nerve cells, considerably smaller than 
the neuroblasts, and measuring about 4 /a in diameter. Each 
has a large nucleus, surrounded by a very minute quantity 
of cytoplasmic material, all the rest of the cytoplasm being 
found in the long nerve fibres. TJie nervo cells are themselves 
held together by a network of neuroglia cells, usually dilTicult 
to distinguish from the ordinary nerve cells, but clearly visible 
in the region between adjacent ganglia. 

The nerve fibres are collected in two cylindrical nerve 
strands running along the length of the nerve cord and giving 
off branches to form the peripheral nerves in the various 
ganglia. The double nature of the nerve cord is thus clearly 
recognizable. It is usually only with the greatest difficulty 
that the individual nerve fibres can be seen, so minute and 
compressed together are they. 

The cells of the stomatogastric ganglion* are similar to 
those of the ventral nerve cord. 

The Post-emhrymic Bevelopmeivt and M etanior^phosis of 
the Ventral Nerve Cord. 

The cells of the nerve cord, like those of all the other 
sf)ecialized larval organs, do not proliferate, but merely grow 
in size. 

Tlie splanchnopleural covering of the nerves and norve 
cord may first be considered. While the embryonic imaginal 
cells do not undergo any visible changes during the larval 
period the larval cells grow greatly in size, and at the end 
of the feeding period show the usual signs of decrenoration 
(figs. 221, 222), i.e.y their cytoplasm becomes granulated; the 
nuclei are long and oval, and greatly hyportrophied, 
measuring 17/a in length, and contain a few scattered granules. 
The usual prominent nucleolus, so characteristic of the 
senescent cells of Naso?na, is present. 

But shortly before defaecation, the ombryouic cells spring 
into activity, and dividing mitotically (fig. 222) ra])idly 
absorb and replace the dying larval cells, so that several hours 
later the whole of the mesodermal covering of the nerve cord 
has been regenerated. Towards the end of pupal life «oine of 
the cells of this splanchnopleure develop great niu^leoli, but 
beyond this no visible changes are to be detected during the 
pupal period. There is, therefore, no discontinuity in the 
splanchopleure during its metamorphosis. Moreover, as it 
acts as a sac to enclose the nerve colls, there can bo no dis- 
continuity of the nervous system as a whole during its meta- 
morphosis, whatever the changes that may be going on within 
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it. These changes are very piofonnd, and the nervous system 
undergoes as marked a metamorpha^b as does any other 
system of larval structures. 

Tlie increase in size of the larval iicive cells is difhcult 
to estimate since most of their cytoplasm is contained in the 
long nerve fibres In the defaecating laiva, however, the 
part containing the nucleus has usually grown from a stiuc- 
ture which in the first instar measured about 4/i in diameter 
to one with a diameter of ilp, to 5/x, and sometimes slightly 
larger. Tlie real increase in the size of the cells may be 
judged when the growth of the great nerve strands is taken 
into account. In young larvae these measure usually some 
6-10/x in thickness, while in the defaecating larva they have 
grown to a thickness sometimes as much as 30/x. 

Towards the end of larval life these larval cells begin 
to develop large nucleoli and show the typical signs of 
degeneration. 

In the nerve cord at about the lime of defaecation the 
large neuroblasts — ^purely imaginal structures corresponding 
in every way with the other embryonic cells which lie dormant 
during larval life — begin to divide by mitosis, and a consider- 
able increase in the number of cells within the nerve cord 
occurs (fig. 227). These cells notirish themselves, in part, 
at any rate, at the expense of the degenerating larval cells, 
these being always recognized by their great nucleoli and 
pale cytoplasm which is in process of rapid absorption by* the 
developing nerve cells. In the nerve cord the larval cells lie 
scattered among the now far more numerous imaginal nerve 
cells, and large masses of disintegrating cells are also often 
to be observed (fig. 227). In the brain this is even better 
seen. The developing nerve cells, il seems, then simply absorb 
the dead larval cells, growing at their expense, and in the 
larva some twelve hours after defaecation no trace of the old 
larval cells remains. 

As the nucleated portion of the nerve cells has thus dis- 
appeared, the long columnar nerve strand and the fibres which 
form the peripheral nerves likewise disintegrate. But., the 
appearances of degenerating nerve fibres in these two regions 
are quite different. 

Within the nerve cord the degeneration of the two nerve 
strands is so intimately associated with the regeneration of 
the nervous system that it is impossible, as a rule, to even 
with the highest magnifications, what is actually taking place. 
Sometimes, however, and especially within the brain, this 
may be seen, the larval nerve strands, as the nucleated portion 
dies, begin to undergo a total -disorganization, and in place of 
the strands of most delicate, almost microscopically invisible 
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nerve fibres, we now see an irregular clumping together of the 
fibres and even partial disruption of these Tnto this degen- 
erating mass now extend newly foimod neive fibres from the 
recently developed nerve cells. In the larva eight houis after 
defaecation these give off short processes, which soon become 
longer and needle-shaped (fig 228). These then extend into 
the degenerating nerve strands as fibres of extraordinary fine- 
ness, and as the old larval fibres degenerate tho newly devel- 
oped processes from tho imaginal nerve cells replace them. 
These events usually run so closely together that it is not 
possible to observe either in progress; it is only when for 
some reason there is a delay in the formation of new nerve 
fibres, as often happens in the brain, that a marked globular 
degeneration of the nerve strands can be detected. 

In the peripheral nerves, however, the process is much 
more marked, and very fine instances of tissue disintegration 
in the absence of phagocytes can be observed. In the defao- 
cating larva, as the splanchnopleural covering of the nerve 
fibres is degenerating and is in process of rapid regeneration 
(so that no discontinuity exists between the sheaths of the 
peripheral nerves of the larva and imago), a total degenera- 
tion of the contents of these nervfe sheaths takes place. The 
constituent neive fibres disintegrate, and tho products of 
disintegration unite to form several large oval globules (fig. 
223), which, perhaps as a result of the pressure of Uie sheath, 
are forced along the nerve, and breaking out, evidently 
through some point of weakness, float about as small rounded 
globules in the blood stream. Here they may be in part 
absorbed by phagocytes and in part simply dissolve in tho 
blood. Towards the end of the larval period the imaginal 
nerve fibres, which have been growing down and replacing tho 
old larval nerve strands in the ventral nerve cord, enter the 
emptying renovated sheaths of the old larval nerves. Ko more 
profound tissue metamorphosis than this could bo imagined, 
and yet, as far as the gross anatomical changes are con- 
cerned, no marked change occurs. It is probably these largo 
globules — degeneration products of the larval nerve fibres — ^ 
that Weismann observed. 

Meanwhile the neuroglia network within the nervous 
system has been undergoing similar changes. This is especi- 
ally clearly visible in the larva eight hours after defaecation 
in the regions between adjacent ganglia. The larval neuroglia 
cells are observed here forming a loose network of fibres 
(fig. 229). Some of the cells are clearly in a senescent con- 
dition, presenting large nucleoli; some are growing very pale, 
evidently losing their cytoplasm, while others about them 
are growing at' their expense. 
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Immediately surrounding the nerve strand is a single 
layer of very small cells (fig. 227). They appear to be also 
neuroglia cells, forming a support for the fibres of the nerve 
strand which they enclose. At tho time of defaecation they 
are undergoing the same changes as are taking place elsewhere 
at this period. Some of the large nucleoli aie degenerating 
and being absoibed; others are in mitosis, and are evidently 
going to replace them. 

The absorption of larval cells, and the proliferation of 
the imaginal elements within the nerve cord take place then, 
at the time of defaecation, and are complete about eight to 
twelve hours later. But at about the time of pupation other 
changes which affect the gross anatomy of the ventral nerve 
cord commence. These are the changes which Newport first 
investigated, using Sphinx: li(fu<^tri as his subject, and con- 
sist in a remarkable migration of ganglia, resulting in the 
fusion of these in groups to form the concentrated nervous 
system of the adult. 

The regenerated nerve cord is composed of twelve ganglia, 
connected in front by the circumoesophaa:eal connectives with 
the brain (figs. 225a, 231). The first ventral (suboesophageal) 
ganglion fuses with the brain and will be considered in con- 
nection with that structure. 

A little after pupation the sixth and seventh, and also 
the ninth and tenth, ganglia fuse, so that the number of 
ventral ganglia has been reduced to ten (fig. 225c). In the 
pupa four hours old the eighth ganglion has merged into 
the fused ninth and tenth, the number being now reduced to 
nine (fig. 225d). By the fusion of the ganglion of the pro- 
podeal (filrst abdominal) segment with the third thoracic 
ganglion in the pupa eight hours of age and the absorption, 
at about this same period, of the eleventh (second last) ventral 
ganglion into the fused eighth, ninth, and tenth, the number 
of ganglia becomes finally reduced to seven. As the first 
ventral ganglion becomes merged into the brain it is no longer 
recognizable as a distinct ganglion (fig. 225e), and the ventral 
nerve cord cannot therefore be said to consist of more than six 
ganglia. In this condition wo find them in the imago. The 
first three are large and lie one in each thoracic segment; 
connecting the last thoracic ganglion (fused fourth and fifth) 
with the first abdominal (fused sixth and seventh) is a par- 
ticularly long nerve strand. The first abdominal ganglion is 
rather small. The next two, especially the last, are much 
larger and supply the hinder and ventral region of the 
abdomen. 

I have not observed the cellular activities which underlie 
these migrations of ganglia; there can, however, it seems, 
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be only one process by whicli ibis takes place, by the 

amoeboid movement of tlie neive cells tkroiigli tlie fine 
neuroglia network. It is evidently in this manuoi that tlio 
cells move about within the nerve cord. 

In some ganglia the nerve cells may form layers five 
cells in thickness, these gradually diminish in number al the 
hinder and front parte of the ganglia and on the neive strands 
connecting adjacent ganglia may, at times, be quite absent. 

In the stomatogastric ganglion a de&tniction of larval 
elements, followed by a development of imaginal nerve cells, 
similar to that seen in the ventral nerve ganglia, occurs. It is 
unnecessary to refer further to it here. 

It will he useful to point out that the apparent absence 
of metamorphosis in the nervous system (except for the migra- 
tion of ganglia), which is usually supposed to occur in insects, 
has never yet been demonstrated. Even Weismann's observa- 
tions on Corethra do not wholly disprove it, the destruction 
of larval cells on a small scale being impossible to detect in 
hand dissections. 

The most noteworthy feature of the metamorphosis of 
the ventral nerve cord is, then, the spontaneous degeneration 
of larval cells, and their destruction not by leucocytes, but 
by a gradual process of absorption by the growing nerve cells. 

An average sized nerve cell from the imago measures 
not more than 5ju, in diameter, though at times quite largo 
cells, as much as 12/x by Sfx may be seen. The cytoplasm is 
usually much reduced, most of it having entered the nerve 
fibre process. At times a small, or rarely very large, nucleolus 
is seen. 

The splanchnopleural nerve sheatli may be seen to be 
continuous, at the termination of the nerves among the 
organs, with the walls of the cells on which tho nerve ends 
(fig. 226). 

T//e Brain. 

While it will often be possible in the following descrip- 
tion to refer to the nerve tracts within tho brain, it mani- 
festly beyond the scope of this paper to make any attempt 
to elucidate the actual nerve connections. 

The brain of the newly hatched larva (figs. 1 , 230) is a 
very prominent structure in the form of two large hemi- 
spheres occupying the greater part of the second head seg- 
ment, and projecting forwards into the first. It measures 
about 15 mm. from side to side in its broadest region, and 
)i|s connected with the first ventral ganglion by a pair of short, 
thick, circumoesophageal connectives, which pass backwards 
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and downwards aad enclose between tbem the oesophagus 

(fig. 231). 

The brain at this early stage is not in a vory advanced 
condition, and it may be divided into two parts, an inner 
functional region and an outer region, in wliich active func- 
tioning does not evidently occur (fig 230). The functional 
(truly larval) portion of the brain consists of a ma<is of nerve 
cells, occupying a great part of the interior of the brain. The 
individual nerve cells appear to be quite small, seldom more 
than 5ja in diameter; this is due to the fact that most of their 
cytoplasm is to be found in the long nerve fibres, whose 
volume it is not possible to estimate accurately. They have a 
faintly granular nucleus, the usual karyosome is very small 
or often quite absent. 

The fibres from these nerve cells all converge to form a 
pair of great nerve tracts, one on either side, within the 
brain, and these great nerve tracts are joined by a very 
narrow tract from the inner portion of the an ter o- ventral 
brain region — from the antennal ganglion. Other nerve 
fibres from this antennal ganglion unite to form a very 
minute nerve which terminates on tlie pair of minute sense 
papillae (true antennae) of the first segment. In this region, 
and also within tho great central mass cxf nerve tissues, 
synapses must occur in great numbers, but I can say nothing 
definite about them here. Some of the nerve fibres in the 
brain cross to the opposite side, others form strands which 
travel in various directions. From the brain numerous other 
fibres collect to form the two circumoesophageal nerve tracts, 
which connect the brain with the ventral ganglia. 

Forming a distinct layer on the outside of the functional 
nerve cells are the neuroblasts, evidently non-functioning cells 
at this period of development (fig. 230). They are to 9/x 
in diameter, and have the ‘Vesicular^' typo of nucleus with 
its large karyosome, so commonly found among undifferenti- 
ated cells. Though they appear to he larger than the func- 
tional nerve cells, this is in reality not so, most of the cyto- 
plasm of the latter being found in the long nerve fibres ; in 
this respect, then, they form no exception to the rule that 
the functional larval cells are always much larger than the 
non-funciional imaginal colls, which will replace them during 
metamorphosis. The nouroblasts form especially well-devel- 
oped areas in certain parts of tho brain : there is a pair of 
very well-defined layers, in places swollen into large masses, 
on the outer lateral regions, constituting the anlagen of part 
of the two optic ganglia (fig. 230) . They extend round partly 
behind the brain as large bowl-shaped structures and give 
off forwards each a small mass of cells which projects into the 
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brain amongst the larval cells, towards the great nerve tract, 
and seems to constitute the *'bourrelet intraganglion aire^^ of 
Viallanes. On the internal postero-dorsal portions of the 
brain are two pairs of masses composed of rather small iniaginal 
neuroblasts; they are the anlagen of the four ocellar ganglia. 
There is another cluster of imaginal cells lying one on the 
anterior ventral part of each of the large homisphorcs near 
the larval ganglia and representing the colls from which the 
antennal ganglia of the adult will later develop (tig. 230). 

^ During the period of active growth of the larva there is 
the usual increase in size of the purely larval eleuieuts in 
the absence of cell division. The neuroblasts do not, so far 
as I can observe, undergo any division during this period. 
But at the end of this period of activity (fourth day of larval 
life) the metamorphosis commences, at first slowly, but a day 
later (at the time of defaecation) with apparently much 
greater rapidity. 

When the brain of the larva in the defaecation period 
is examined in sections the cells which constituted the func- 
tional part of the brain during larval life are seen to be in a 
state of advanced degeneration (figs. 77, 78, 235). The cells 
are small and highly granular; nuclei are visible often only 
with difficulty; large nucleoli are usually present. Some- 
times the cell outlines are already becoming indistinct and 
the whole mass is obviously in a state of active disintegration. 
Leucocytes have not been able to penetrate to these colls, 
and histolysis is entirely of a non-phagocytic nature. The 
great nerve tracts also show obvious signs of degeneration at 
this same time ; distinct fibrillation of the tracts grad ually dis- 
appears, and sometimes a faint indication of degeneration 
into fatty and other globules becomes manifest. But visible 
degeneration in the areas, whose structures in the living state 
is difficult enough to observe, is never so pronounced as in 
the surrounding areas where tho nerve ''cells*' are dying. 

‘ Contemporary with this extensive cellular degeneration 
a pronounced activity of the neuroblasts is to bo observed. 
In the defaecating larva the neuroblasts have already greatly 
proliferated by mitosis, and active mitosis in various parts is 
still to be observed, especially in the anlagen of the optic 
ganglia (fig. 235). And as these cells rapidly increase in 
number they nourish themselves in part upon tho dead masHcs 
of nerve cells and nerve fibres, and growing gradually in bulk 
in the larva eighteen hours after defaecation, absorb and 
replace these altogether. The cells of the two pairs of ocellar 
ganglionic anlagen proliferate rapidly. Similar changes occur 
in the imaginal cells (neuroblasts) of the antennal ganglion. 
In the larva at about the time of defaecation, two kinds of 
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dividing cells may now be clearly distinguished: there are — 
(a) the large rather strongly staining cells which form the 
various ganglia and the ''bourrelet intraganglionaire^^ 
(^'Zweite Bildungsherde’’ of Bauer), and (b) o. great mass of 
more rounded paler cells sometimes still seen in mitosis and 
forming the greater part of the imaginal brain where the 
great ganglia do not occur. A small group of these is to be 
seen between the optic ganglion and the zone of degenerating 
larval cells, into which they project. It is possible that these 
constitute a mass of neuroglia cells; the proliferation of others 
which form a great ring around the bases of the two hemi- 
spheres in the neighbourhood of the ocellar and antennal 
ganglia, is resulting in a gradual constriction of the great 
central mass of degenerating nerve fibres here ( cf. fig. 232, x). 

In the larva eight hours after dofaecation a small mass of 
cells, often in active mitosis, appears outside the extremity 
of the degenerate nerve strand. It seems to be formed as 
an ingrowth from the optic ganglion and constitutes the 
''bourrelet perilaminaire"' of Viallanes, the ‘^(Erste) Bildungs- 
herde*' of Bauer (fig. 232 o.g.2). 

From the simple anlage of the optic ganglion three masses 
of cells therefore arise : — 

(1) Tliose which form what I shall call the outer optic 
ganglion^ whose fibres communicate with the compound eye. 
It is that part of the primitive anlage which remains when 
the other two parts have been formed from it, and occupies 
the position of the ^ 'optic ganglion,” as I have referred to it 
above (o.g. in figs. 80 and 236). 

(2) Those which form the middle optic garvglion, as I shall 
call it, and are represented by the "Bourrelet perilaminaire” 
of Viallanes. This mass first becomes visible in the larva 
some eight hours after defaecation (o.g.2 in figs, 80, 232, 
236). 

(3) Those which will form the imier optic ganglion^ and 
correspond to Viallanes' "Bourrelet intraganglionaire" (o.g. 3 
in figs. 80, 232, 236). 

During larval life there is a continued growth in the 
size of the brain, but it is in the last few hours that it begins 
to assume its adult appearance. Tliis takes place in thre^ 
ways : the gradual change in shape of the optic ganglia, 

(h) by the development of nerve fibres and synapses, (c) by 
the gradual incorporation of the first ventral (sub-oesopha- 
geal) ganglion. 

Towards the end of the laival period the cells comprising 
the outer optic ganglion begin to migrate outwards in tlie 
meshwork of fibres formed by the periontio membrane fsee 
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Organs of Vision), and this gradually lesults in the change 
in shape of the whole optic region, till eventually in iho three- 
day pupa the optic ganglion is mainly in the foim of a short 
stalk which connects tho eye with the rest of the hiain, while 
the other two optic ganglia lie in a projection ol Iho hoini- 
spheres rather narrower than that in which they lay in ihe 
adult larva (figs, 80, 234, 236). 

Tn the early pupa, too, the antennal ganglia grow largely 
in size (fig. 232), and fonn a pair of very distinct antennal 
lobes projecting downwards, forwards, and slightly inwards 
from the antero-venti'al part of each hemisphere. The ocollar 
ganglia also project slightly on the surface of the brain. 

In the last hours of larval life a development of the 
nerve fibres has commenced. This is rather difHciilt to observe, 
for the newly formed nerve fibres grow into the degenerate 
mass of old nerve fibres, absorbing them as they grow, and as 
the latter disappear, the others replace them, iliere being no 
visible discontinuity. The only visible sign of change is 
a gradual resumption of fibrillated appearance by the 
degenerate masses of nerve strands. The new norvo strands 
thus formed are best studied in the optic region. Between the 
outer and middle optic ganglia such a strand, rather short 
and thickset, and never very prominent, gradually appears, 
quite independently, in this case, of the old larva] nerve 
strand. It corresponds to the ^erio^ticon of Hickson (figs. 80, 
236), and is formed by fibres some of which have grown 
inwards from the outer ganglion, others outwards from iho 
middle ganglion. Synapses are doubtless formed between the 
two. 

The nerve cells comprising the middle and inner optic 
ganglia likewise develop fibres, which grow, ihis iime, 
through the old larval nerve strand. Tliey evidently form 
synapses here, and the whole structure forms the second mass 
of nerve fibres, very well developed in the imago, and con- 
stituting the '‘epiopticon’^ of Hickson (fig. 236). Tho norvo 
cells of the inner ganglion likewise give oil processes inwards 
along the old larval nerve strand, and they and similar fi})re8 
from more internal parte of Ihe brain unite to fonn iho 
“opticon'' of Hickson — ^the third optic nerve strand, wlnhdi 
finally brings the optic nerves into comin unication with the 
rest of the brain. These changes take place in the early pupa, 
and so far as it is possible to ohmve them, are complete at 
the end of about the first day of pupal life. Many of the 
cells thus produced are true bipolar nerve cells, but many of 
the fibres which help to form these large nerve strands come 
from masses of cells which have not grown into the brain, 
but have remained more at the periphery. Although I have 





483 


not been able to observe them directly, it would seem that 
tlie fibres should be of the T-shaped type. 

Meanwhile the two antennal ganglia have been increasing 
in size The cells in the early pupa send out processes along 
the degenerate antennal nerve tract of the larva, and as the 
latter is gradually absorbed the fibres of the former develop 
at its expense. The fibres from the antennal nerve pass 
inwards into the antenual lobe, and within it meet and 
evidently form synapses with other fibres given off from cells 
in the more dorsal parts of the antonnal lobes, these fibres in 
turn passing backwards and upwards as a short, thick, nerve 
tract which enters the great irregular mass of nerve fibres in 
the middle of the brain (fig. 234). This ''white matter'' 
of the antennal ganglion is a very large and rounded mass 
of fibres showing shallow' clefs on its surface. 

Meanwhile the great mass of paler cells described above 
has continued to grow; the cells encroach more and more 
upon the great degenerate nerve strands of the larva at the 
base of the two hemispheres in the region between the antennal 
and ocellar ganglia (fig. 232x) ; and shortly after the first day 
of pupal life, continuing to absorb the whole larval nerve 
strand without proliferating, so far as I could observe, any 
more, gradually replace this, and as nerve fibres from these 
and other cells lying more on the periphery grow into the 
dead nerve strand, this is finally absorbed and replaced by 
the fibres from the imaginal cells. These fibres seem to com- 
municate with others formed from the inner optic ganglion 
and the resulting structure is the "opiicon," as Hickson has 
called it in GaUipliora , 

By this means, then, the larval brain is gradually trans- 
formed into that of the adult. Phagocytes play no part in 
the process of absorption, but the dead colls serve directly as 
food for the growing imaginal cells. And although the pre- 
sence of mitotic figures within the brain is the only clear sign 
that development is going on at all, yet when a more careful 
study is made it ks soon seen that the brain undergoes as 
profound a metamorphosis as does any other organ of the 
body. 

Meanwhile the first ventral ganglion has gradually become 
incorporated into the brain. In the fresh pupa, although 
"rejuvenation" of the ganglion has taken place, like most of 
the other ganglia of the ventral chain, migration has not yet 
commenced. But shortly after pupation the cells or the 
ganglion begin to migrate upwards along the circumoesopha- 
geal connectives (fig. 232). In the twenty-six hour pupa they 
have definitely become a part of the now very complex brain 
fig. 233), and during the next day they begin to consolidate 
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their position, and spread themselves more evenly over large 
parts of the postero-ventral part of the biain. From this 
region at least three pairs of nerves are given off to the mouth 
parts, so that this part of the brain may be said to constitute 
a distinct lobe — t^he oral lobe. 

The nerve cells comprising the brain arc of tlio same type 
as those of the ventral nerve cord ; dendrites arc proMonl^, 
though usually very hard to see (fig. 224) The colls vaiy 
from Sljjix to 7jut, in diameter. 

According to the investigations of Bauer (1904) the nci'vo 
cells, and even individual ganglia, aro developed trom^ sinqle 
neuroblasts, which bud off daughter cells, which after dividing 
once become transformed into nerve cells. In Nawnm this 
does not appear to be the case. The single-celled neuroblast 
stage is passed through in the very early embryo, and in tho 
larva of the first instar the various ganglia are already to bo 
seen as distinct accumulations of embryonic cells. ^ 

THE VASCULAR SYSTEM. 

(a) The Blood. 

The blood is the great essential tissue which co-ordinates 
the whole process of metamorphosis. It is the medium in 
which the processes of destruction and regeneration occur; into 
it the dying cells cast their products of degeneration, and upon 
its substance the growing tissues nourish tho-msolves. 

Tliis has been made abundantly clear in the description 
of the metamorphosis of the various organs; the actual 
chemical changes, however, which go on in the blood cannot 
be discussed here. It is sufficient to say that the globules and 
granules into which the various larval organs degenerate are 
to a large extent cast into the blood stream, where they 
dissolve. The blood, in consequence, which is tisually quite 
“thin/' becomes during the late hours of larval life, and the 
early hours of pupal life, very “thick/' and so heavily laden 
with protein materials that it often stains very strongly in 
preparations and appears as a structureless matrix in which 
the other organs lie suspended. But as the imaginal organs 
develop, these substances gradually discippear, and are no 
longer visible a day after pupation. 

Frequently, however, tho dead larval tissues do not. have 
time to dissolve in the blood stream; the leucocytes, iimtoad, 
assuming their important r6U of body scavengers, fall upon 
the dead tissues and rapidly absorb them. Ihiis phagocytic 
absorption of dead tissues is very clearly seen in the removal 
of the salivary glands, of certain tracheoles (fig. 88), of the 
temporary pupal midgut (fig. 153), of certain muscles (fig. 
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105), and to a less extent in certain other tissues — processes 
which have all been described above. hTevertheless, if these 
tissues are inaccessible to leucocytes, as often happens, for 
example, thiougli the pressure of the fat-body, then phago- 
cytosis does not occur, and the tissues undergo a gradual 
solution in the blood (fig. 91, trl.). 

Weismann (1864) was the first to observe tissue disin- 
tegration in metamorphosing insects. He regarded the tissues 
as breaking up into minute globules, ''Konichenkugoln,” and 
to the process he gave the name In 1884 Van Rees, 

and in the following year Kowalevsky, stimulated by Metchni- 
koff's great discovery of the phagocytic activity of leucocytes, 
put a special interpretation upon Weismann's ^'histolysis ’^ — 
they regarded it as a tissue phagocytosis, the ‘'Kornchen- 
kugeln'' being the gorged leucocytes. 

Berlese (1901) has wholly denied the existence of phago- 
cytosis of living tissues; while Perez (1910), working with 
GalU^hora, regards the leucocytes as playing the main part 
in the destruction of larval tissues. In Nasonia there can he 
no doubt that chemical disintegration, and phagocytosis of 
dead tissues, both occur. The phagocytosis of dead tissues 
is, however, not so ingenious a device for the removal of 
dihris as it at first sight appears to be; a more direct process 
would obviously be the solution of dead material in the blood. 
That this can occur in tissues which are phagocjd/ised only 
when leucocytes have special .access to them has been clearly 
demonstrated in the case of the tracheoles, and phagocytic 
histolysis is to be looked upon as the sign of a nob yet fully 
evolved metamorphosis — of an imperfect though ingenious 
method for attaining a result — ^whicli will be perfected only 
when the tissues have * ‘learned* ' to dissolve directly in the 
blood stream, and tho leucocytes, in their turn, to refrain 
from attacking these as they disintegrate. Berlese believes 
he has observed this kind of metamorphosis in a number of 
insects, but there is little doubt that lie overlooked a quite 
extensive phagocytosis of larval tissues. It is only when other 
metamorphoses, especially those of highly specialized insects, 
are investigated, that an “ideal** transformation may be dis- 
covered. Phagocytic histolysis of larval tissues, indeed, seems 
to be a very much over-estimated factor in the mechanism 
of the insect metamorphosis, and although some investigators, 
Verson, regard it only as a removal of dead larval 
tissues, others believe the leucocytes to be endowed with far 
higher powers and that they destroy the larval tissues while 
these are yet capable of actively functioning; Metchnikoff 
inclined to this view, and more recently P€rez (1910) has 
written in its favour. I shall discuss it more fully 19 the 
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aecond part of this paper, and shall merely remark here that 
this view is quite untenable. 

The leucocytes of the larva in its first insfcar are not very 
numerous; they are about 6-7/x in diameter, and like most 
of the tissue cells at this stage have a fairly hyaline cytoplasm 
and a clear nucleus containing a large karyosomo. They are 
visible through the transparent cuticle and usually lie very 
still. They do not grow in size during larval life. 

Their function during this period is apparently to engulf 
any bacteria which may have entered the circulation, and T 
have been able to observe them in young transparent larvae 
lying quite still in the blood, and absorbing minute bodies 
(micro-organisms '2) which were floating about in it. They 
are not, however, called extensively into activity till a little 
after feeding ceases. At this time the disintegration of 
larval tissues begins; and although the dead and dying larval 
cells are not bodily attacked till a day or two later, yet an 
absorption of their products of degeneration (globules and 
granules which have failed to dissolve) may occur. Tliis 
period is marked by a great increase in the number of leuco- 
cytes, and during the next forty-eight hours their proliferation 
becomes very extensive. 

At first the leucocytes content themselves with absorbing 
stray granules and globules cast out by the degenerating 
cells, but later, especially at the end of the time of pupation, 
they fall upon the dead larval cells which have not yet dis- 
appeared and rapidly remove them. The process has been 
described above in the various tissues and need be only 
briefly mentioned here. As a rule, it seems, the leucocytes 
do not enter the cells which they arc attacking, as occurs so 
markedly in Calliphora, but, attaching themselves to their 
walls, send in a pseudopod, which gradually spreads out 
within the disintegrated cell, and an absorption of its sub- 
stance commences (fig. 129). It is only rarely in Nasonitt ihat 
a leucocyte bodily enters the larval cells. At oiher times the 
leucocytes content themselves with nibbling off small pieces 
of tissue, which accumulate in small rod-like or rounded 
structures within their cytoplasm (fig. 195) ; at times, how- 
ever, a leucocyte may tear off long shreds of tissue. So largo 
may these be that, lo be accommodated within the loucocyU*, 
they have to be bent and twisted about (figs. 197, 199). 

Division of the leucocytes appears to bo only by binary 
fission. At times fully gorged leucocytes divide; but the 
engulfed food always descends to only one of the resulting 
ceils (fig, 196). I could not observe any cases of mitotic 
division. 
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The fully gorged leucocytes, which may be as much as 
lljuL in diameter, begin to accumulate duiing the last hours 
of larval life, and the early stages of the pupal period within 
the cavities of the various appendages A digestdon of their 
engulfed food occurs here, and soon the food is recognizable 
only as a number of large rounded or irregular granules within 
the cytoplasm of the leucocytes (fig. 204). Large vacuoles 
dovelo]) (fig. 194) — structures related perhaps, in some way, 
to digestion of the granules, and these vacuoles are already 
quite commonly seen while the leucocytes are still actively 
engulfing food. Within the cavities ol the appendages these 
vacuoles may inciease greatly in size and considerably distend 
the leucocyte. Frequently the distension is so great that, the 
leucocytes burst (figs. 205, 206), and their nuclei and degen- 
eration granules float about in the blood stream and finally 
dissolve. Usually, however, the leucocytes succeed in digest- 
ing their meal and gradually diminish in size again. The 
granules slowly disappear, and only small vacuoles remain 
(figs. 208, 209). In this condition they persist throughout the 
life of tho insect. Tliey are about 7/x in diameter, and have a 
large nucleus, with a faintly granular chromatic content, and 
one small karyosome. 

(h) The 

Tlie fate of the heart during the insect metamorphosis 
has, so far as I am aware, never been carefully investigated, 
and the most contradictory views are held as to the events 
that occur within it during this period. 

According to Newport, the dorsal vessel of Sphinx 
Ugustri pulsates throughout the whole of the pupal period, 
and evidently undergoes no changes during this time. In 
JSrisfialis, on the other hand, Kiinckel d'Herculais observed a 
cessation of the heart beat for one or two days after the eighth 
day of pupal life. 

According to Kowalovsky (1887) the dorsal vessel in 
Gdliphora pulsates regularly till the third day of pupal life; 
thereafter it beats more irregularly, but does not seem to 
undergo any metamorphosis. Lowne (1890-1895) partly in- 
clines to this view; he observed a change in the form of the 
heart, but attributed this to a possible replacement of its 
old muscle cells by uew ones. 

Weismann (1864), with no modem technique available 
t-o him, came to an entirely different conclusion. lie observed, 
in hand dissections ( !), that the heart became more fragile and 
was evidently at this time in a state of ' 'histolysis, '' "As 
an organ it is not broken up, but is redeveloped by a process 
similar to that which has been observed in the intestines and 
malpighian vessels.’' 
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If the transformation of the heart of Nasonia is any indi- 
cation of what happens in the blow-fly, then there can be no 
doubt that Weismann’s view was the more correct. In the 
heart of Nasonia a metamorphosis occurs quite as profound as 
that observed in any of the other organs. 

Ihe Structure of the Larval Hearts 

Tlie heart of the larva (fig. 211) is a long tube, running 
right along the mid-dorsal region of the body and gradually 
bending downwards near the middle of the body, terminating 
in front, close behind the brain. It measures about 1*6 mm. 
in length. It is widest behind, where it measures *08 mm. in 
diameter and gradually tapers in front into a long capillary 
tube — the '‘aorta,” 

The heart lies within the pericardium, a tube composed 
of a fine delicate membrane (fig. 213), which opens just behind 
the posterior part of the heart by a large funnel-shaped open- 
ing (figs. 211, 212), and tapers gradually anteriorly, eventu- 
ally fusing in the anterior part of the body, with the heart. 
The pericardial walls are composed of a single layer of greatly 
fllattened cells (fig. 213), but are quite devoid of muscles. 

While the pericardium has a wide funnel-sha]>ed opening 
into the body cavity behind, the heart itself is closed, and has 
no communication with the pericardial cavity except by a 
series of six pairs of minute openings, the ostia. These ostia 
are usually very difficult to observe, the only prominent ones 
being a single pair at the posterior end of the heart (fig. 212). 
The cardiac walls are here deflected inwards to form a valve, 
which* allows blood to flow only from the pericardial cavity 
into the heart, 

Neither the walls of tlie pericardium nor of the heart 
are themselves contractile ; pulsation of the heart is produced 
by the contracting of certain very delicate muscles inserted in 
the walls of the heart in irregular pairs at intervals alotig its 
length; the other ends of these minute muscles are inserted 
directly on to the dorsal integument. Tlie pericardial walls 
are drawn out into long conical processes, within which these 
muscles lie (fig. 211). So far as I could observe, the peri- 
cardium is itself not contractile, and alary muscles appear to 
be quite absent. The pericardium, then, appears to be different 
from what is supposed usually to occur in insects. 

The cells of the heart undergo the same changes during 
larval life as do those of the other specialized larval organs; 
there is^ a great increase in cell size, with a total absence of 
cell division. In the adult larva they have attained a great 
size (fig, ' 216) ; they are very flat and measure as much as 
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34/Jt in length. The nucleus is rounded or oval, measuring 
bfx by and has a small nucleolus 

The 2fetamorphosih of the Tfeari, 

It is at about the time of defaocation that the heart 
begins its transformation, and the metamorphosis is very pro- 
found. In the period just prior to defaecation the pericardial 
and lieart cells begin to undergo a granular degeneration. The 
nuclei show the usual groat nucleoli, and the colls the usual 
hypertrophy (hg. 214) At this time it becomes possible to 
distinguish, clearly the larval from the imaginal elements 
within the heart tissues (fig. 213). The imaginal heart, how- 
ever, is regenerated not only fiom scattered embryonic cells 
within its walk, but also from a mass of embryonic cells lying 
just below the heart, and dorsal to the rear of the midgut. 

I have not been able to locate this structure in the early 
larva, but at the time of defaocation a column of these 
embryonic cells may be observed extending upwards and along 
the ventral side of the pericardium. Proliferation is very 
rapid and the cells advance quickly, absorbing the larval 
elements as they grow (figs. 214, 215, 216). The heart itself 
is rejuvenated mainly or entirely from the imaginal cells 
within its walls; only the pericardium seems to arise from the 
* ^sub-pericardial imaginal disc.'’ In the larva eight hours 
after defaecation the heart tube has been completely rejuven- 
ated, and below it, and in close contact with it, lies a long 
band of cells, the renovated ‘'pericardium" (fig. 217). The 
nuclei of the (true) heart cells are largo and bulge into the 
lumen of the tube (figs. 217, 219). At this period the 
imaginal pericardial cells are in process of rapid division. 
They quickly grow upwards (fig. 218) and soon form another 
tube on 'the outside of, and in close contact with, the 
renovated heart. The pericardium, therefore, no longer 
forms a loose sac on the outside of the heart, but actually 
becomes a pari of it (fig. 219). In the region of the stomach 
the ^'compound" heart remains as a rather wide sac-like tube. 
Ostia bec‘ome developed, but I have not observed their dis- 
position accurately. Tn this region, also, the "pericardial" 
cells, Vhich liarvo formed a membrane in close contact with 
the true heart tube, transform themselves into striated muscle 
cells (fig. 220). This part of the heart alone is contractile. 
All the more anterior part in the thoracic and anterior 
abdominal regions) is to be looked upon as an "aorta." It is 
composed, o<f course, of the ordinary heart tube, and the 
surrounding closely fitting renovated pericardium (fig. 219), 
The dorsal vessel of the adult wasp consists, then, of a 
short contractile chamber lying in the posterodorsal region of 
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the abdomen ; it alone is contractile, and is not surrounded 
by pericardium. Its walls consist of two layers, an inner 
exceedingly fine and delicate ‘'endothelium/’ the transformed 
larval heart; and an outer layer of broad striated muscle 
fibres, circularly disposed, corresponding and homologous with 
the pericardium. Tlie aorta, which is continuous with it in 
front, gradually bends down, and lies just dorsal to the 
oesophagus (cf, fig. 154). It is, of course, composed of ihe 
same two layers (fig. 219). 

During larval life a few large rounded cells lie in close 
connection with the heart. They resemble the cells of the 
dorsal abdominal glands in appearance. So far as I could 
observe, they disappear late in pupal life. 

As the thoracic intestine, some six hours after pupation, 
begins to assume its almost insignificant proportions, the 
anterior part of the heart (aorta) sags downwards, and comes 
to lie just dorsal to the oesophagus, ^.e., a little below the 
mid-region of the thorax. 

I have not been able to observe the heart-beat during 
metamorphosis, the heart being too obscured by the surround- 
ing fat-body. In the head of the pupa, however, movements 
of the fat-body regularly occur, and this is due, doubtless, 
to the heating of the heart. 


Appendicc, 

THE DEGENERATION PROCESSES OF THE 
LARVAL CELLS OF NASONJA. 

The physiological interpretation which we place on the 
insect transformation depends in the main on our. knowledge 
of the condition of the larval cells at the time of meta- 
morphosis. Do the cells die, and is it only dead material that 
the leucocytes absorb; or are they attacked by the leucocytes 
while still alive ? It is the former opinion, to a certain extent, 
that Berlese holds: “Phagocytosis never occurs, and amoebo- 
cytes only become active when the muscle has disintegratod 
through internal causes.’’ His amoebocytes wore, mainly, at 
any rate, embryonic cells — “Myocytes,” *‘Splancluiocy(os,” 
etc. — but there can be little doubt that his “sarcolyies” were 
really gorged leucocytes, and that phagocytosis does occur is 
certain. But is it phagocytosis of dead or living larval cells ? 

Perez has written in favour of the latter view. “I think 
I have proved satisfactorily that there is no spontaneous 
fragmentation of this organ into sarcolytes, as Berlese 
thought.” He observed the phagocytes entering muscles 
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always of apparently normal structure But at other times 
he was clearly dealing with degenerating cells — cells with 
globulaied and highly vacuolated protoplasm, though the 
occurrence of largo vacuoles in the living salivary glands led 
him to doubt this interpretation. Tt should be pointed out, 
however, that even if a cell still has its normal structure, that 
is no proof that it is not dead. Tt may take many hours for 
tlie structural symptoms of death to become visible It is, 
perhaps, just necessary to add that in whatever condition 
the tissues may have been whe-n they weie fixed, there is no 
doubt that when they were examined they were dead. It is 
also worth drawing attention to the fact that Lowne has 
expressly stated that the larval muscles become functionless 
some time before phagocytosis commences The muscles of 
appear to be very I'esistant to autolysia; torn -off 
fragments engulfed by phagocytes still retain their normal 
structure, yet those are, it is to be presumed, quite ‘'dead.*’ 

When, however, we examine the cells of the adult 
larva of N a soma no doubts can be left in our minds 
that death, accompanied this time by active disin- 
tegration, has occurred, and the most varied types of 
disintegration are to be seen. All the cells show as 
a common feature a great hypertrophy. Tliey have often 
grown to many times the size of the colls of the newly 
hatched larva ; even the neiwe cells have grown greatly, though 
here the increase in size cannot be estimated, as the volume 
of the nerve fibres is indeterminable. Most of the degener- 
ating cells present, also, a great nucleolus within the nucleus. 
Someijiraos this may bo relatively gigantic and may lodge 
excretory (?) crystals. This in itself lends support to the view 
that the nucleolus is a structure within the nucleus concerned 
with excretion — perhaps itself an excretory product, perhaps 
an excretory "organ.” 

The disintegration of the various colls occurs, as we have 
seen, in many ways. Sometimes before this has had time to 
proceed very far, phagocytes or embryonic imaginai cells may 
overwhelm them (many muscles). At other times the adjacent 
imaginai cells absorb the degeneration products of the dead 
larval cells directly, either by secreting an enzyme which dis- 
solves them, or by waiting for them to disintegrate spon- 
taneously (microscopic examination cannot decide between 
these two). This is soon in the nerve cells. 

But at other times the larval organs undergo most marked 
visible disintegrations. The cytoplasm becomes disorganized 
and may break up into globules or granules, or into a very fine 
dihris, and be cast, as one large globule, or numerous minute 
particles from the cell, the wall of which itself later dissolves 
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in the hlood stream or is absorbed by phagocytes. One of the 
commonest sights in the pupa is the hulks of these old cells, 
usually quite devoid of any trace of cytoplasm or nucleus, 
floating about in the blood stream, waiting to be engulfed 
by phagocytes. Sometimes the muscles may disintegrate 
spontaneously and may break up gradually into small globules 
which break through the sarcolemnia and dissolve in the blood 
or become phagocytised ; but perhaps the most extraordinary 
case of spontaneous disintegration is seen when the whole of 
the minute rod-like sarcous elements, which comprise the 
striations, are cast as a shower of minute particles into the 
blood, where they gradually dissolve (flg. 104). 

At no time have I ever observed the phagoc3;^osis of 
tissues which could be regarded as living, and even in those 
oases where embryonic histoblasts overwhelm the larval organs 
and develop at their expense, visible degeneration has always 
previously occurred. 


Part IL On the Physiology and Interpretation of the 
Insect Metamorphosis. 

The constant occurrence of so many different characters, 
often of the most trivial kind, amongst even the most widely 
separated orders of insects, is in itself sufficient evidence 
to show that the '‘insect type'^ must have been evolved ]?efore 
the many varied kinds of development which we see at the 
present day amongst insects, dxist^. It is inconceivable that 
such organs as compound eyes, wing nervures, inseotan mouth 
appendages, legs of a constant character, to mention but a few 
of them, should have been produced again and again from 
independent sources. 

Nor is it dijOBLcult to decide whether these primitive insects 
showed the direct or the more complicated type of develop- 
ment. The oldest insects yet discovered — ^the Palaoodictyop- 
tera and Proborthoptera of Carboniferous times, were clearly 
related to insects which at the present day show no meta- 
morphosis. The discovery in the Permian rocks of Euseia of 
an ephemerid type of larva shows that already at this early 
period the indirect type of development, though as yet not 
of a very profound nature, had begun to evolve. There can be 
little doubt, however, that when the insects which must have 
existed in the earlier Palaeozoic ages become known to us, 
none but the most generalized of types will he found to have 



493 


existed. It may, of course, be said that insects of a kind 
wliicli now undergo no metamorphosis may have done so at 
an earlier period ; there is, however, no need to make this 
assumption, for, as T shall show laier, the evolution of meta- 
morphosis has been a accessary consequence of the specializa- 
tion wlii<*li these eaily generalized oideis have since undergone. 

Fa order to trace the stages through which metamorphosis 
has been evolved it will be necessary to describe, very briefly, 
the main features of the postembryonio developments of a 
number of insects, in so far as we know them. As many 
of the accounts are not very reliable, and as no metamorphoses 
have been investigated from this point of view, the compaiison 
is less complete than it ought to be. The insects are arranged 
in what I regard as ascending degrees of metamorphosis. The 
reason for this will he clear later. It is veiy interesting, at 
the same time, to observe that the order is also a'p'proximately 
that of increase of specialization. 

(1) The Aptera, — These emerge from the egg in practic- 
ally the adult condition. In ^f(lchiln the eye is believed to 
continue to develop. Sexual organs undoubtedly ripen during 
post-embryonic life. 

(2) Orfhoptera and Ilemipfera. — These usually ©merge in 
a condition which, though like that of the adult, is somewhat 
more generalized, the thoracic segments have not yet 
markedly differentiated. During post-embryo-nic life there is 
a gradual growth of the wings; the insect moults several 
times, but only at the last moult do the wings appear free on 
the surface. Sexual organs undergo a parallel development. 
In the wingless forms post-embryonic life is of the apieran 
type. 

(3) Odonata, — Partially developed wings clearly visible 
through the integument, oven in early instars. Legs always 
very well developed, resembling those of adult. **Th© internal 
metamorphosis begins considerably before the hatching of the 
insect; the larva refuses to feed and is restless, Hypoderm 
cells proliferate, causing the larva to appear tense and swollen. 
The wing muscles grow greatly and increase the size of the 
thorax. N'ew elements form rapidly in the eyo.^’ — Tillyard 
(1917). The larva then leaves the water, and the moult dis- 
closes the adult insect, Hothing is known of the cellular 
changes underlying the process, but they are evidently of the 
highest interest. 

(4) CoUoptera (type: Galervca^ examined by Poyarkoff). 
— Larvae emerge with typical insect head and mouth 
appendages. Legs present, but much more reduced than in 
Odonata. ^ Wings never clearly seen in larva. Division of 
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purely larval cells occurs during the feeding period, and there 
is a great growth in size. At metamorphosis some of the more 
specialized tissues (muscles) are phagocytised (evidently after 
J cells of the less specialized tissues (hypoderm, 
oesophagus, rectum) cast out parts of their substance, and 
having evidently rejuvenated, remain as the adult tisanes, Tn 
the case of the other organs, those of the imago are formed 
from areas of cells which till now have lain dormant — the 
imaginal discs. 

(6) Lejpidoptera , — ^Larvae emerge with typical insect head 
and mouth appendages. Legs present though very reduced. 
Tlie larval cells divide just before the various moulte during 
the larval period. The larval tissues seem to disappear by 
phagocytosis and redevelop from imaginal discs. Very little 
is known, however, about the Lepidopteran metamorphosis. 

(6) Musddae (Weismann, Kowalevsky, Van Rees, Perez, 
and others). — The larva emerges as a legless maggot, with 
reduced spiracles, and with poorly developed mouth append- 
ages. Except for a tracheal proliferation cell division docs 
not occur during larval life. At the end of the feeding period 
the larval cells die and are phagocytised; the imago devolope 
from imaginal discs of scattered imaginal cells, 

(7) Chaldd Waf^ps (type: Nasonla ). — The larva hatches 
in a very primitive condition; the head is still in a biseg- 
mented state; the only mouth appendages present are rudi- 
mentary mandibles; malpighian tubes have not yet developed; 
the proctodaeal invagination has not yet even opened into 
the archenteron. There is no< cell division during larval life, 
except possibly in the tracheal system (most of the apparent 
proliferation here is, however, due to growth in cell size). 
After three days all the larval tissues — even the almost in- 
significant peritoneal membrane — ^having growii in coll size, 
die. Some are removed by phagocytes, others dihsolve in the 
blood. The imago develops from imaginal discs or sc'atU’^red 
imaginal cells. 

It seems to follow from the above account that a mcvla- 
morphosis — a period of more or less violent transForniatiou in 
contrast with ‘'normaP’ progressive development — 0 (TurH in 
its simi^est form in the dragon-flies. No definite pupa is 
formed here, and the insect, though restless and refusing to 
feed, is never helpless. But in all the others the ititornal 
changes are of a much more violent nature, amotmting at 
times to an absolute death—— in the fullest sense of the word— 
of the ^ larva. If imaginal tissues wore not present the 
‘"corpse’’ would be left to decompose; the imaginal cells, 
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however, take the opportunity, and nourishing themselves 
upon the highly nutrient niaieiial oi the dead laiva, grow by an 
orderly process of development into a totally different organism 
— ^the imago. Even the instincts of the metamoiphosing 
larvae are thot.e of dying animals — ^Ihey avoid the light; they 
roll themselves up in leaves; they crawl into secluded spots, 
or, significantly, even b my themselves in the earth! And yet 
by a wonderful process of development, unique of its kind 
among living things, the dead larva becomes the prey of 
minute scattered cells which have lain helpless among the 
larval colls while these flourished ; haviUg awaited their oppor- 
tunity, these now spring into activity, and nourishing them- 
selves upon the bodies of the dead larval cells, form another 
organism. From the grave of the dead larva arises the perfect 
insect. 

While then in the simpler metamorphoses there is a rapid 
transformation of tissue, in the more profound type a serious 
disruption of tissues occurs, the embryo developing within 
the old larval sheath is in a helpless condition, and we speak 
of it as the pupa. 

The metamorphosis of an insect consists, therefore, of two 
processes — a process of disruption and a process of orderly 
embryonic development. A ‘‘ complete*' explanation of meta- 
morphosis will, tJierofore, have to account for the disruption 
and likewise for the orderly development which ensues. The 
rhechanism of the development is identical with that of any 
other embryonic development; it is the unexplained ‘*Ent- 
wicklungsmechanik der Organismen," and I can say nothing 
of it here. For the process of disruption — of actual trans- 
formation — however, a simple explanation may, I think, be 
given. As it is highly probable, moreover, that the factor 
which brings about disruption of larval tissues in the more 
complex metamorphoses is identical with that which forces 
the cells in a simpler type to rejuvenate, it should he possible 
to obtain a general principle underlying metamorphosis. And 
lastly, since the rejuvenation of individual cells is itself evi- 
dently a process of rapid differentiation in cells in which the 
process has for some reason become temporarily suspended, 
it would seem that the same principle should be responsible for 
the cell differentiation seen in * 'normal** embryonic develop- 
ments. The discovery of the mechanism of metamorphosis 
ought, therefore, to lead to a more general theory of cell 
differentiation. 

As the principle is most clearly revealed in the more pro- 
found metamorphoses such as that of Nasonia^ or the Muscids, 
these will be considered first. In the section on cell d^enera- 
tion in the larval tissues of Nasonia I have pointed out that 
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phagocytic histolysis consists always of a removal of dead 
tissues by leucocytes or their absorption by embryonic cells, 
if these cells do not intervene, the dead tissues will dissolve 
of their own account in the blood. All attempts to explain 
metamorphosis, therefore, which have concerned themselves 
with the phagocytosis of living tissues, have proved unsuc- 
cessful. Metchnikoflc, for example, in seeking to explain the 
immunity of the imaginal cells at a time when the larval cells, 
which had but a day before been in the height of their 
activity, were becoming overwhelmed by leucocytes, concluded 
that the imaginal cells must emit substances which held the 
leucocytes at bay, and that the larval cells at metamorphosis 
no longer did this. He was led to this conclusion by his 
belief in the existence of anti-leucocytic substances in virulent 
anthrax bacteria which \yere not phagocytised. 

Of the death of the cells before phagocytosis there can, 
however, be no doubt. While this view has more than once 
been favourably accepted, the cause of the extensive cell-death 
has not, so far as I am aware, been satisfactorily explained, 
and this, after all, is the real mechanical principle that under- 
lies metamorphosis. It is usually believed that the extensive 
' cell-death has been produced by the ‘ Vearing out” of a great 
number of cells all at one time. Such wearing out of oells is 
believed to occur also in other organisms, but here it is 
gradual, and as some cells die others replace them. The latter 
must then be the imaginal cells of the metabolic insect, arid 
metamorphosis has been evolved by the dying cells all ‘‘learn- 
ing’' to undergo senescence at one moment; this has evidently 
been evolved in response to the necessity for a metamorphosis 
in animals whose young and adult stages have different feed- 
ing habits (Lubbock). 

Now this explanation is clearly not very satisfactory; if 
the extensive cell-death is merely a concentration, at one 
moment, of the deaths of numerous cells which would normally 
take place gradually throughout the life of the insect, how 
are we to explain rejuvenation of cells in metamorphoses of a 
simple type'^ Metamorphosis by cellular rojuvenation wotild 
rather appear to be a stage intermediate between a simplo 
development and a total disruption followed by redevelopment 
from imaginal cells, as seen in the more profound meta- 
morphoses. Moreover, the essential thing to show would be 
how this^ concentration of death points has been produced, 
and this is manifestly beyond the scope of modern cytology. 

■^e extensive tissue disruption, it seems to me, is to be 
explained on a much simpler principle. The larva consists, 
m the highly specialized forms, of very specialized cells. Such 
cells never proliferate, and the growth of the larva is due 
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entirely to a growth in the size of the larval cells N^ow as 
these colls grow larger and larger there is formed an increasing 
disproportion between the volume of the cell contents (which 
increases as the cube of the radius of the cells) and the sur- 
face membrane through which the coll contents are being fed 
(and which increases only as the squaie of the radius). 
Eventually, therefore, a time must come at which the cell 
contents cannot any longer receive sufficient nourishment 
through the cell membrane. Death by starvation must be the 
result — indeed, the more rapidly the larva feeds, the sooner 
it will starve. Hiis great increase in the size of cells must 
also have another effect. The delicate chemical reactions 
occurring within tho cells are of such a nature that they are 
very efficient in minute cells ; but it is quite conceivable that 
as the distances through which diffusions and other molecular 
movements, taking place within cells, become increasingly 
larger, a critical volume will be reached at which the delicate 
balance between the reaction is upset and cellular death is 
the result. As the cells all grow approximately equally rapidly, 
a simultaneous death of cells throughout the larva will occur ; 
the leucocytes then fall upon the dehns, and the result is 
phagocytic histolysis In insects which do not undergo meta- 
morphosis, on the other hand, growth is produced largely by 
cell proliferation. Tho cells do not reach their critical state 
and extensive cell-death does not occur. 

While I am convinced that it is nothing but this great 
cell growth to which the whole wonderful transformation is 
to be attiibuted, yet I am aware that a number of objections 
may be made against it. If, as it seems, the individual cells 
have certain critical values beyond which life is no longer 
possible, how is it that underfed larvae, in which the cells 
have not reached this critical volume, may nevertheless meta- 
morphose? It is to be noted, however, that in underfeeding 
(partially starving) the active larvae we are actively applying 
the very factor whichy, must inevitably appear as the cells 
hypertrophy, vh,, starvation. This objection may, indeed, be 
turned into a strong support for the view which I have above 
expressed. 

A more serious objection is that in cold weather the 
larvae may live for months after the cells have attained the 
critical volume. However, it has been pointed out by Chun 
that tho abundance of life in arctic and antarctic waters is 
duo to the greater length of life of tho organisms living there, 
due to a slackening of the metabolic processes with the lower- 
ing of the temperature, . Probably the lowered temperature 
acts similarly on these mature larvae, temporarily repressing 
those chemical reactions within the cell which result in cellular 
disorganisation. 
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Tlie extensive tissue disruption which occurs at meta- 
morphosis is due, then, to the hypertrophied state of the 
coll, this in turn being the result of a failure of the larval 
cells to divide. A more complete explanation ought, then, 
to account also for this absence of cell division with the devel- 
opment of specialization by the larval cells. Now I have 
pointed out, in the foregoing account of the metamorphosis of 
N a soma, that the larval nucleus does not seem to be able to 
increase its chromatic contents. A volumetric increase — 
sometimes quite considerable — of the nucleus is frequently 
seen, but no increase in the quantity of chromatin is ever to 
be detected. There may be an increase in the number of 
chromatin granules, but these are always formed by a break- 
ing up of the karyosome of the nucleus of the young cell 
(fig. 102). Now it has been pointed out by Piofessor Brails- 
ford Bobertson (1909) that cholin foimed as a by-product 
during the synthesis of nuclein from lecithin, accumulating 
mainly at the median plane of the cell, would bring about a 
diminution of surface tension here, and division would result. 
In the growing larval cells such nuclein synthesis is apparently 
absent, and consequently no cell division is to be expected. 
Specialization may perhaps consist then, in part, simply in 
the loss of the nuclein synthesizing enzymes. 

The investigations of Poyarkoff have shown that in 
Galernca many of the larval cells transform themselves into 
imaginal cells by undergoing a process of rejuvenation; por- 
tions of the old cells are cast out and the interactions of the 
remaining substances transform the cell into that of the adult. 
The cytological interpretation of these results is very difficult. 
But is it not possible that those cell substances which have 
(phylogenetically) recently been acquired — substances the 
acquisition of which has enabled the cells gradually to adapt 
themselves to the new conditions, as the feeing habits of the 
evolving larva gradually diverged from those of the adult — 
may become starved out from the cells as they gradually 
appi*oach the critical volume^ These substances are, in a 
sense, ' 'foreign'' to the cell; while the cell lived under its 
new environment (the larval environment) they thrived ; but 
as the cells gradually weakened with increasing coll volume, 
would it not be these'very substances which would perish first ? 
And is it not possible that the substances which Poyarkolf 
observed emerging from the rejuvenating cells wore nothing 
but the substances to which the larval cells owe their new 
properties? These considerations will become clearei when 
we have examined the phylogeny of the insect metamorphosis. 
It is sufficient to point out here that even in the "cell 
rejuvenation" type of metamorphosis the same stimulus — the 
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attainmoni of a critical cell volume — may bring about the 
sudden transformation. In these forms divergence of the cells 
from the imagiual condition has not preceded so far as to 
I)i event tlie cells returning to it, but in the moie piotound 
metamorphoses the greater specialization of the larval cells 
has resulted in a far more marked departure from the imaginal 
type; the cells are unable to recover when they reach the 
critical volume, and death is the result. 

Cell rejuvenation, then, is to be looked upon as a sudden 
differentiation in a cell in which tins has been, for some 
reason, delayed ; it dijffers from differentiation as more usually 
seen, in that here the process is gradual. No satisfactory 
explanation has yet been offered for the extraordinary 
phenomenon of cell differentiation — ^the gradual transforming 
of a cell from a non-diffoientiatcd truly embryonic state into 
ono whose structure is correlated with its function But the 
‘‘abnormar’ differentiations to be observed in metamorphosing 
insects seem to throw considerable light on the process. It 
is well known that non-differentiated cells may quite success- 
fully perform work which is usually carried out by differenti- 
ated cells. For instance, the heait of a chick embryo beats 
long before cardiac muscle becomes differentiated. I have 
similarly observed undifferentiated muscle cells of Nasonia 
functioning successfully. Now, it is well known that cell 
growth and cell differentiation are parallel events in embryonic 
processes. Tissues consisting of cells with definite hereditary 
characteristics are laid down; the constituent cells grow and 
the tissues, or better, their component cells, differentiate. 
Is it not possible that in the struggle for existence that must 
ensue as the cells grow in size, all but the non-essential sub- 
stances — all those substances to which the generalized con- 
dition of the embryonic cell is due — gradually disappear? 
Only those substances which are essential persist. The 
“explanation^' is very incomplete, and there are many diffi- 
culties in the way of its acceptance. But it seems to me that 
it contains an element of truth. 

It is necessary to consider next the course of evolution 
of the insect metamoi*phosis, and to consider the factors 
which have necessitated this evolution. Lubbock has pointed 
out that a metamorphosis is a necessity in organisms whose 
adult and larval mouth parts are structurally unlike. This 
does not, however, explain the reason for the metamorphosis 
of the more insignificant structures of the insect's body. Nor 
does it help us to understand why the insect larva which shows 
this metamorphosis should ever have been evolved. 

The phylogenetic significance of the larva has, I believe, 
frequently been explained correctly. It is a stage which has 
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been gradually inserted into the direct development , feeding 
gradually became confined to the earlier part of the life 
period, further development to the latter. In other words, 
processes which ran side by aide, have gradually become 
separated. This conception is undoubtedly correct; but no 
explanation has, so far as I am aware, ever been offered as to 
why such a complex process should ever have replaced the 
simpler one, nor have the various types of metamorphosis 
ever been considered as throwing light on the structural 
changes through which the insect passes as they developed 
metamorphoses. It is these questions that I wish to discuss 
here. 

When we consider the insects as a group and seek to 
account for their extraordinary success in nature, two char- 
acters in their structure present themselves to us — the wings, 
which have enabled them to conquer a new environment; 
and the hard chitinous body wall, which makes them so secure 
against attack. For the less specialized insects — cockroaches, 
silverfishes, grasshoppers, etc. — which live in truly hidden 
localities (Cryptozoa), these structures, though important, are 
not constantly essential. A grasshopper may pass much of its 
life without wings and may even temporarily cast its cuticle. 
For the females of such insects, moreover, a large egg mass 
is no fatal burden, and we find that the eggs are well pro- 
vided with yolk. The presence of this yolk enables the embryo 
to undergo a large part of its development within the egg. 

In the earlier Palaeozoic times none but these generalized 
insects existed. But as the struggle for existence increased, 
these insects began to adopt more fully the new environment 
which had become available to them when wings were evolved ; 
as the pressure of life increased more and more this specializa- 
tion became more and more marked, till there was produced 
the marvellous diversity of form that exists to-day. 

Now this specialization must have had two marked con- 
sequences : — 

fa) As the insects began to adopt a more active type of 
existence such as we see in the Diptera, Lepidoptera, and 
many Coleoptera, it became increasingly hazardous, or even 
impossible, to moult during this period of active life. It 
would be clearly impossible for a butter-fly or a blow-fly to 
undergo a moult at the present day. Moreover, the cuticle of 
these specialized insects constitutes a considerable pi^oportion 
of the body weight. The casting and reforming of this, several 
times, would be an insurmountable strain on the insect's 
economy. 

fd) With increase in activity it became more and more 
impossible to carry large masses of yolked eggs. Either the 
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quantity of yolk within the eggs would have to decrease, or 
the number of eggs would have to diminish. While the latter 
may have occurred, there is no doubt that the former process 
has predominated, till in the chalcid wasps we find eggs in 
which yolk may be almost absent. 

Under the influence of the first factor (a), with increase 
in specialization it became increasingly necessary that feeding 
should occur earlier, and ever earlier in the free living period 
of the insect. Under the influences of the second factor (h), 
it became necessary that the larva should hatch in a more 
and more incompletely developed condition. The result of 
the co-operation of these two processes has been very marked 
In the less specialized insects as growth became more con- 
centrated in the earlier part of the free living period, the 
imaginal cells had to adapt themselves temporarily to rapid 
feeding conditions; only after a considerable time did the 
delayed differentiation occur. The metamorphosis here is very 
simple (Odonata), and the cells which have already begun to 
specialize in a certain direction (that of rapid feeding and 
growing) can, nevertheless, evidently attain the imaginal con- 
dition with comparative ease. The Coleoptera emerge from 
the egg in a more primitive condition, and while some tissues 
can still rejuvenate, others are unable to do so; they die and 
the adult organs are formed from imaginal discs. In the 
Muscidae this process has gone much further. But in the 
chalcid wasps the divergence from the imaginal conditiO'U is 
most mark^ of all. It it customary to regard the Muscids 
as showing the most marked of metamorphoses, but in this 
they are far surpassed, it seems to me, by the chalcid wasps. 
The state of embryonic development in which their larvae 
hatch has been pushed so far back that the head is still in a 
bisegmentated condition, appendages are almost entirely 
absent, malpighian tubes are not yet formed, the mandible 
may still exhibit the crustacean palp, and the proctodaeal 
ingrowth has not yet opened into the archenteron. So 
specialized, moreover, has the larva become to absorbing food 
rapidly, that it does not apparently even take time, as far as 
I could observe, to excrete nitrogen. All its food is stored 
in the form of hypertrophied larval cells within its body, and 
not till the cells attain their critical volume does transforma- 
tion occur. 

It is scarcely necessary to point out that as the insects 
gradually developed metamorphoses, the instincts of the 
parents had to undergo marked modification. As feeding had 
to become ooncentral^ at the beginning of life, they had to 
deposit their ova in places where such food was to he obtained. 



502 


It is necessary finally to point out the changevS through 
wlaich the tissues must have passed as the metamorphosis 
gradually evolved. As the simple ''roju venation” meta- 
morphosis evolved, the cells of the imago had to ^^learn” lo 
adapt themselves to a period of rapid feeding, perhaps on 
special foods, in the early part of the life cycle. As the larval 
condition, which had then become initiated, became more 
marked greater specialization of cells lesultod. For a time 
these cells were still able to rejuvenate themselves. Bui as 
specialization of the imago (and consequently also of the larva, 
though in a different direction) proceeded, these larval cells 
must have found it increasingly difficult and finally impossible 
to transform themselves into the imaginal cells from which 
they had phylogenetically descended. Death must eventually 
have result^ in some of the cells. Now as specialization 
increased still further more and more of these larval colls must 
have perished; in order that the individual should survive 
other larval cells would have to undergo a decrease in 
specialization. And as the present-day specialization of the 
imago was gradually attained there would thus have had to 
occur two parallel processes within the larva — an increase of 
specialization of some cells (the true larval cells) and a 
decrease in specialization, a retention of embryonic char- 
acters in others. There would in this way be formed imaginal 
discs. That this is the phylogeny of imaginal discs is clearly 
shown by the fact that these structures are always found in 
close connection with the structure of the larva to which they 
correspond; e.g., in Norsonia the antennal nerve of the imago 
arises from a cluster of cells in the brain lying very close to 
the antennal ganglion of the larva; or, to take a simpler case, 
the imaginal disc of the adult mandible lies in very close 
communication with the mandible of the larva, Tf the 
mandible of the larva had been evolved quite independently 
of the imaginal mandible this would not have been the case. 

To recapitulate, then, in the struggle for existence which 
has been going on among insects since Palaeozoic times, the 
possession of wings and a hard cuticle has enabled the insocis 
to undergo marked specialization. Active flight tnade tho 
carrying of numerous heavily yolked eggs iraposhible, atid as 
the laying of numerous eggs has remained essential the quan- 
tity of yolk material has gradually diminished, reaching a 
minimum in the chalcids. On the other hand, the increased 
loss to the animal economy sustained by the moulting of 
imaginal cuticles has necessitated that growth in size of the 
body should become more and more concentrated at earlier 
parts of the free living period; ultimately moulting has dis- 
appeared in the life of the imago. These two processes have 
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resulted in a gradual shifting of the period of growth to the 
beginning of the free living period; and have at the same 
time forced the larvae to emerge from the egg in increasingly 
earlier periods of individual development. Tlie processes of 
arcolorated giowth and of premature emergence from the egg 
have reached their maximum not among Muscids, as is usually 
supposed, but among the clialcid wasps. 

By this gradual concentration of tho growth period to the 
beginning of the post-embryonic life a new organism which 
may have to fit into a wholly new environment has been 
produced — the larva. Goenogenetic modifications, almost as 
interesting as the adaptations of the adult insect, have 
arisen ; but it is in the protected parasitic larvae that we must 
look for cases in which the processes of premature hatching 
and rapid feeding, unfettered by a complex environment, 
have proceeded the fartliest ; and it is among the chalcid wasps 
that the most profound recovery from larval specialization — 
metamorphosis — is to be found. 

It is possible now to obtain a clearer conception of the 
significance of the pupa. When specialization first developed, 
return to the imaginal condition was doubtless by means of 
cellular rejuvenation. Increasing specialization of the imago 
produced, automatically, as I have shown above, increased 
specialization towards rapid food absorption. When recovery 
by rejuvenation from tliis specialization became impossible, 
continued specialization of some larval cells must have been 
accompanied by decreased specialization of others; ultimately 
the latter would have remained as embryonic cells, and 
imaginal ^^discs’^ were tho result. 

Now in the early stages of evolution of the larval form, 
the resulting metamorphosis must have been of a very simple 
type, differing little, indeed, from direct development; a 
simple rejuvenation of tissues, such as occurs still to a certain 
extent amongst Coleopiora, must have occurred. Nothing is 
known of the metamorphosis of the dragon-flies, but a cell 
rejuvenation metamorpboeis among these forms may be pre- 
dicted with considerable confidence. There is no extensive 
tissue death, apparently, and it is not possible here to speak 
of a pupa in the usual sense of the word. But as the specializa- 
tion became more marked, extensive tissue death, and 
corresponding tissue regeneration occurring late in larval life, 
brought about an absolute break in the orderly developmental 
process, and the actual development of the less generalized 
characters of the insect did not begin till after the larval 
tissues had died. This raetamorphoeis begins considerably 
before tbe last “larvaB’ moult; eventually when the larva 
does moult there comes to view a wholly different organism — 
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we can see now the imago, whose development has been so long 
delayed, and which would have appeared in this state in the 
growth of the imago could have been possible. This 
‘^larvaP’ moult in the different orders takes place when the 
embryo is in various states of development. In Lepidoptera 
the appendages are only feebly developed; the hard secretion 
of the exposed epithelium effectually serves to hide these. 
In the chalcids appendages are always well developed ; indeed, 
in this group it is possible to say that the period preceding 
the pupal moult is the 'period of growth in size of the external 
form of the developing i'mago, the pupal period the period of 
its differentiation. This generalization cannot, however, be 
applied to the internal organs; it serves merely to emphasize 
the fact that the peculiar organization of the external features 
of insects have mainly been responsible for the evolution of 
metamorphosis. It is scarcely necessary to remark, that the 
view so often held, viz., that metamorphosis commences in 
the pupal period, is quite erroneous; for some few tissues this 
is true, but more usually the most profound changes occur 
under the shelter of the old larval cuticle. 

It is interesting, in conclusion, to observe that the insects 
do not, after all, provide an exception to the generalization 
of Yon Baer, that resemblances between different species 
become closer as we examine ever earlier stages of their 
embryonic development. It has more than once been remarked 
that the pupae of related insects are more alike than their 
larvae; but when we remember that the larva is a younger 
product of evolution than the embryo which succeeds it in 
development, and which is revealed at the pupal moult, then 
our confidence in the law, the truth of which has lately been 
so much questioned, must become stronger than ever. 


SUMMAEY. 

A, External Features. 

The subject of this investigation is a small ohalcid wasp, 
Nasonia, parasitic on muscid pupae, and world-wide in dis- 
tribution. 

The larva, which is composed of fifteen scgmcnls (2 head, 
3 thoracic, 10 abdominal), feeds for three days and then begins 
to metamorphose; a day later the coniente of the intestine 
are voided (defaecation period), another day later, after the 
developing imaginal discs have giown into the form of the 
imago, the **larva"' moults and discloses the pupa. Further 
development of imaginal organa and disintegration of larval 
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tibMies occur during the pupal period On the fourth day of 
|)upal life tlie iniegiurient chitinises and the imago h seen 
lying within the transparent pupal sheath. 

Tlie development of the head from the first two segments 
is iully described The head apjiears to be composed of five 
primitive segments. The mouth appendages develop by tlie 
evagiiiation of iinaginal discs. The latter are seen in the first 
larva] instar as thickenings of the integument, consisting of 
minute oinbryonic cells. Those, like tlie appendages of the 
legs, wings, and abdomen (in females) become invaginated 
during larval life as the surrounding larval cells increase in 
size, and only evaginate again at metamorphosis. These, and 
all otliev imaginal tissues, are to be observed in the larvae at 
ail stages of their development The most noteworthy feature 
in the month appendages is the occurrence of a mandibular 
palji 111 the antennae, organs o-f smell, touch, and hearing 
are described. 

The compound "‘thorax’' is described as consisting of 
three thoracic segments, as well as the first abdominal and 
dorsal part of the second abdominal. The lower part of the 
second remains as the petiole. This is contrary to accepted 
views. Legs and wings are formed as outgrowths from 
invaginated discs on the ventral side of the thoracic segments. 

TJie ovipositor is formed by the outgrowth of three pairs 
of imaginal discs on the twelfth, thirteenth, and fourteenth 
segments ; they come into intimate relation and co-operate to 
form the complex ovipositor. 

The penis is formed as a remarkable modification, accom- 
panied by partial invaginations, of the hinder abdominal 
segments 

H. 11 CJhcaujes hi Intec/itinetit 

The larval cells, having grown greatly in size during the 
feeding period, disintegrate; in part they dissolve in the 
blood : in part they are removed by leucocytes. The minute 
imaginal <‘elLs develop at their expense and no break in the 
integument is ever to be seen, Tlie underlying somatopleure 
also metamorphoses. 

Bristles arc formed as partial chitiuisatioiis of cells or 
groups of colls wlii(*li have grown out into the form of bristles. 
Pubescences are formed as chitinisatioiis of the frayed exteriors 
of other cells. Phragmas are formed as deft-like invaginations 
of the int.egument ; false phragmas by the downgrowth of the 
margin of segments. 

The eye is represented in the first intsar by an integu- 
inoutal thickening consisting of three layers of cells. From 
the outer develop the lens, and vitreous cells ; from the middle 
p 
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the ‘‘retinula” and pigment cells; from the lower the rhab- 
dome cells. The cells arrange themselves in little groups 
(ommatidia) each consisting of one central ihalidoinc <*ell, 
surrounded by seven sheath (‘‘relinula") (‘clls (of wlin-h oik^ 
later disappears), which are, in turn, surronndoci hy four 
pigment cells. At the outer end are formed four vitreous ami 
two lens cells The latter surrouiul tlie former and their 
upper ends secrete the lens The rhabdomc <‘cl) clutinisc's. 
An ingrowth from the ectoderm which sui rounds tlu' eye iorms 
a membrane beneath the developing eye (“perioidie mejii- 
brane’^). Its cells serve as neurolemmae lor the ceils of the 
optic ganglion. Tlie remarkable process of the development 
o-f the eye innervation in connection wnth the perioplic' mem- 
brane is fully described. 

The ocelli are similarly modifications of the integument 
only, and the nerve reaches them, quite independently, from 
the brain. 

€, Eespirntory System. 

The larva has a pair of longitudinal tracheal trunks, 
connected by transverse trunks in front and behind. The 
longitudinal trunks open to the exterior by four short stig- 
naatic trunks, which increase to nine in the second larval 
instar. The air is carried to the tissues by extraordinary 
tracheoles, of a kind not hitherto, apparently, described. Each 
branching system, of which there are two to five in a segment, 
is simply a highly branched hollow cell, formed from a greatly 
modified cell of the tracheal epithelium (giani tracheoloblast). 
Increase of complexity during larval life is produced by 
growth of the size of these cells, and by further branching. 

The whole tracheal system degenerates at metamorphosis, 
partly dissolving in the blood, partly removed by leucocytes 
after degenerating. A simultaneous regeneration from 
embryonic cells which form imaginal ‘hiesls^’ at the bases of 
all the stigmatic trunks, prevents any discontinuity in the 
tracheal system occurring. The embryonic colls grow over the 
dead larval cells of the main trunks; growing out in nlaces 
they now form the true branclnng multi(‘cllular tratdioal 
vessels in the head, alitrunk, and abdomen. Some of ihom 
are modified into the great thoracic air sacs. Th<* “.spiraT' 
intima of the tracheae is formed as a chitinisation of ridges 
formed on the inside of the cells which <‘ompose the ti’a(‘lical 
epithelium. 

D. The System, 

The larval muscular system begins to degenerate in ]fiacc« 
before defaecation, e.y., in the thorax, embryonic cells 
(myoblasts) begin to crawl over certain dorsal longitudinal 
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thoracic muscles which are beginuiiig to lose their siriations 
aud ultimately form the wing muscles. They penetrate the 
Tuiisclee, which soon become ridd.led witii these ceils aud 
iiltiniately absorb them , in their place is formed a pair of 
bands of myoblasts. 8ouie of these myoblasts fuse in five 
longitudinal columns within each band, and the syncytium 
remains as the sarcoplasm of llic future “wing muscles ” 
Other myoblasts send off processes into tliese columns and 
form the sarcostyles of Schafer, which are therefore fibres, not 
fibrils, as usually supposed. Each band then breaks up into 
its five constituents, aud the great “wiiig’' muscles of the 
thorax are formed. The “muscle insertions” are always 
ini eg ament a I cells. 

Other muscles of the larva, which may show all kinds of 
disintegration processes, may become absorbed by leucocytes ; 
others, again, dissolve slowly in the blood stream, usually 
throwing oiU large rounded globules as they do so. A specially 
remarkable case of disintegration is seen when the whole of 
the minute sarcoua elements are cast out as a fine shower of 
*‘bacilliis-like“ rods into the blood stream whore they dissolve 
(fig. 104). 

In all cases the adult muscles are regenerated from 
einbryonic cells (myoblasts), like leucocytes in appearance, 
which have lain dormant during larval life. They unite one 
after the other to form syncytial columns, one or more cells in 
thickness, [f more than one cell in thickness the columns 
may (head, leg, and ovipositor muscles) or may not (pharyn- 
geal dilators) become pulled apart to form a number of 
narrower columns. Each of these columns undergoes fibrilla- 
tion and striation by a method quite different from that 
described in the *‘wing’^ muscles. In structure the muscles 
always present striations in the form of double spirals. Certain 
unicellular intestinal muscles may be markedly branched, each 
branch consisting of only a few fibrials. Striation is here 
truly transverse. 

'E. Tlu' 

The laival intestine consists of fore-, mid-, and hindguts. 
The latter does not open into the niidgut till towards the end 
of larval life. This marks the defaecation period. 

The imaginal tissues are (1) a riitg around the posterior 
end of the oesophagus, (2) scatlercd cells at the bases of the 
larval cells of the midgut, (3) cells surrounding the anterior 
parts of the rectum. Salivary glands are well developed; 
into the midgut open three hepatic caeca; malpicfhian tuhe» 
cro absent in the larva. 
p2 
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On the fourth day of larval life the foicgut and u'ctinn 
degenerate and arc rapidly regenerated by cells glowing from 
the imaginal rings. The oesophagus is also partly rcgenei'atcd 
from the head integument, which creeps in ilirough the moulli. 
Tiio cells of the midgut disintegrate by a romaikable process 
of globular degeneration and fall into tlie lumen of the gut, 
the epithelium is rapidly regenerated by the “iniaginar’ 
cells of the midgut. The hepatic caeca l) 0 (‘ome bodily diawn 
in through the walls of the degenerating laival inidgut.. This 
is produced by pressure from the regenerating epithelium. 
The function of this epithelium is to absorb tlio divsnitcgratod 
cells. The anterior portion of the epiilielium then itself 
breaks up into a fine dehrm and is absorbed by leucocytes, 
the posterior part remains as the stomach. Meanwhile the 
imaginal ring of the oesophagus has formed a great cone of 
cells, which temporarily has closed the midgut in front. The 
cells of this cone now grow back tlirough the thorax and fuse 
with the stomach; they differentiate to form gizzard and crop. 
The malpighian tubes grow out from the anterior part of the 
hindgut in the defaecating larva The hindgut bends upon 
itself on account of rapid cell proliferation; the anterior part 
is the small intestine, the hinder the short rounded recdum. 
Within its walls is formed a pair of I’ectal glands, by thicken- 
ing of the epithelium. 

The salivary glands, after disiiitegiating, are pliago- 
oytised. A single salivary gland is formed by ingrowth of 
cells from the regenerated oesophageal epithelium. Only one 
salivary gland occurs in the imago. 

F. The Ductless Glands. 

(1) The Oen'oci/tes . — The laival oenocytos glow in size 
but do not proliferate; at metamorphosis they simply dis- 
integrate. Leucocytes may at times aid in their removal. The 
imaginal oenocytes are formed from small clusters of cells 
which grew inwards from the ectoderm in tlie early larva. 
They separate and scatter themselves between the fat (‘oils. 

(2) The Lateral hifestinal Glands arc a jiair of long 
chains of glandular cells lying just beneatli their lateral 
hepatic caeca. Tliey disintegrate during metiimorpiiosis. 

(3) The Dorsal J hdotninal Glands . — The imaginal anlage 
of these is a band of cells lying in tlie young larva dorsally 
on the end of the midgut. They grow and proliferate lat(* 
in larval life and resemble empty fat cells. During late ])upal 
life they assume a glandular appearance. They persist through- 
out imaginal life and are not pericardial cells or young fai 
cells. 
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a. The Fitf-hodn. 

The cells of the fat-bocl^^ do not proliteVcite during larval 
life Tliey grow in size and si ore fat and other (protein ?) 
ioodstiilis 111 their cytoplasmic ineslnvoik Before defaecation 
excretory (*iystals may ac<*iimnlate wiiliiii them, though these 
soon disappear when tlic inalpighian lubes foini, and are cast 
into the stomach, whei'e they accinmiiatc di«rnig the pupal 
period 

The storage products gradually disa])pear during pupa- 
tion, as the imagiiial tissues grow at their expense. Fre- 
quently the lemnants of the fat cells, deinivecl of their storage 
substances, are pliagocytised. Others persist throughout pupal 
and imagmal life. There is no regenciation of fat-body. 
Some of the fat colls are scon to liave a capacity for limited 
phagocytosis. 

//, Tin U'oiufdx. 

Tliese occur in the youngest larvae as a pair of club- 
-shaped masses attached to the ventral body wall. They 
begin to grow at metamorphosis and develop directly into the 
adult organs The male organs often sliow ripe sperms 
already in the third day of pupal life. The ovaries continue 
to develop during imaginal life 

/ . Th ( Xet VO u s jSb/.s‘ fc?v. 

Tn the larva there is a brain above the oesophagus con- 
nected to a ventral nerve cord consisting of twelve ganglia, 
the last of which consists of three fnaecl ganglia. A single 
stomotogastric ganglion is present. The nerve cord and brain 
are composed of larval cells and imaginal neuroblasts. Dur- 
ing metamorphosis the former degenerate, and the latter 
proliferate. In the nerve cord tlie dead cells which form 
masses o-f necrotic tissue there, are quickly absorbed: into 
the degenerate strands of fibres that run along the cord, the 
new nerve cells send their growing nerve fibres, and no dis- 
continnity is to be observed. In the peripheral nerves, the 
fibres break into globules whicli, passing out, dissolve in the 
blood or are pliagocytised. All these changes take place 
within the splanchnopleural covering of the nerve cord, which 
itself metamorphoses by imaginal cells replacing dead larval 
cells, and no discontinuity occurs in it. It follows, therefore, 
that no discontinuity is to be observed in the nerve cord and 
peripheral nerves as a whole, although the most profound 
changes arc taking place within it. These changes are com- 
pleted before pupation; a migration of nerve cells of 

ganglia) then commences and the concentrated nervous system 
of the imago is formed. 
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Similar changes occur in the brain : bul within it the deaci 
larval elements lie for more than a day as masses of degenerate 
cells, before these are absorbed by the iinaginal cells. The 
first \entral ganglion is merged into the brain, and it itj mucii 
more complex than in the larva. 

Leucocytes do not take pait in the nietainor[)hosis. 

«/. The Vmcular 

The blood acts as the medium into which the nutrient 
degeneration products of the larva are poured and from which 
the imaginal cells again take them. Often the leucocytes, 
which proliferate considerably during metamorphosis, may 
aid in the removal of the dead larval elements by phagocy- 
tisiug them. 

The larval heait consists of a long tube, provided with 
ostia, and 'lying within a delicate pcricaidium. Imaginal 
cells lie within the heart walls and regenerate it at the time 
of defaecation The larval pericardium undergoes total 
degeneration. In its place is formed a band of t‘ells right 
along the ventral side of the heart ; the cells originate from 
an imaginal disc lying ventral to the heart, just above the 
end of the liindgut. This band of cells then grows upwards 
and completely surrounds the heart, forming a two-layered 
organ, which becomes musculai belaud (heart), remaiiiing 
non-contractiie in front (aorta). There is tlicrefoic no true 
pericardium in the imago . 

X. The Insect Metamorphosis. 

Insect metamoi’phosis is brought about by au extensive 
tissue death, due to the hypertrophy ol the larval cells. 
Death of the cells is due to an automatic starvation, due to 
the fact that the cell contents, which increase as the cube 
of the radius of the growing cells cannot be nourished 
indefinitely through the ceil membrane, whose area increases 
only as the square of the radius. The hypertrophy must also 
cause disorganization, as the distances tlirough wliicli diffu- 
sions, etc., within the cells have to take place, become 
appreciable. 

Metamorphosis has been evolved as au outcome of 
specialization by the imago. A hard thick cuticle has 
necessitated concentration of the growth period to the begin- 
ning of the free living period, and the active life led by the 
adults has made the carrying of large quant iiies of heavily 
yolked eggs impossible. With continued decrease in the 
quantity of yolk, the larva has iiad to emerge at ever earlier 
stages of its development. At metamorpliosis we see the con- 
tinuation of the interrupted development, and a recovery of 
the organism from larval specialization. ' 
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litjvirha to LvfUiuii/. 

a.: Aiiteiiiia a)).l-ab.l<) : Abdominal sooinoiit.s. ^ u.d. : 
Ima^inal disc oi antenna, a.g. : Accessory glands, a.g.i. : Tm- 
agiual aiiiennal ganglion. a.g.l. . Larval antennal ganglion. 

a. I.: Antennal Iol)e. an,: ximis. a.ii. : AntiMinal neru'. ant.: 
Second (true) ant<*naa. a.p. : Adhesive pad. ai>i).a]).10: Ap])tnKl- 
age ol* ten til abdominal segment, a.s. : Antennal nerve strand^ 

b. iu. : Bastmout meinhraue. hr.: Brain, c. ; ‘ Druni-shapod’' 
chauibor c.o.c. : Cireiunoisopliageal eonm^ctivo. ^ er. : Ciop. 

d. a.g. : Dorsal abdominal gland, d.g. : Degeneration globules. 

e. ; Eye. e.oj). : Epiopticou. ex.m. : Extensor muscle, i. : Sar(‘0- 
stylo. Lb.: Eat-body. £.c. : Follicio cells, l.g. : Eore gut. 
fl.m, : Elexor muscle. g.l-g.I2: Ganglia ot ventral nerve cord, 
gl. : Xiubncating gland, gz. : Gizzard, b. : Heart, li.e. : Hepatic 
caecum, i.c. : Intehtinal cell. i.d. : Imaginal disc* of integument, 
i.i.c, : Imaginal integumentary cells iin.c. : ^ luiaginal cell, 
int.c, : Integumentary (larval) cell, i.o.c. : Imaginal oc'sophageal 
cell, i.oen. : imaginal oenocytes. i.t.e. ; Imaginal tracheal (‘oll. 
i.t.r : Imaginal trachea, j. : Jaw ot larva, k.m. : KrauseN mem- 
hrauo. 1.: Leucoc\to. 11-1.3: Legs. lab : Tjuibium. Ibr. : 
Labi'uni. I.c.: Lens cells, I.d.: Imaginal disc of Ic'g. Li.g. : 
Lateral intestinal gland. Lm. : Longitudinal mus(‘le. I.o.c.: 
Larval oesophageal cell. l.p. : Jjabinl palp. Is. ; Lens. Is. : 
Larval cuticular sheath. l.t.c. : Larval tracheal (‘oll. l.v.c. : 
Tj4xrval cell. m. : muscle, malp.t. : Malpighian tubule, md. : 
Mandible of imago, ni.d. : Imaginal disc* -of mandible, mcl.p. : 
IMandibular jialp. m.g, : Mid gut. m.i. : IMuscle insertion 
ms.tx. : Mesothorax, niBi. : Moueb. iiit.tx. ; Mefcatborax. nix. : 
Maxilla, mx.p. : Maxillai\v palp.^ luyb. : Myoblasts, n. : Nucleus, 
n.c. : Nerve cell. nc. : Nutritive cell. ng.c. : Neuroglia cell, 
nml. : Neuroleinmal cell. n.o. : Nerve to oral appendages, nrb. ; 
Neuroblast, n.s. : Nerve strand, n.t. : Dead larval tissue. n,\.: 
Nerve, o. : Ovum. oc. : Ocellus, od. : Oviduct, oon. : Oonoeyte. 
oes. : Oesophagus, o.g. : Optic ganglion, o.g.2: Middle' optic 
ganglion, o.g.3: Inner optic ganglion, o.gl. : Ocellar ganglion, 
om. : Ommatidium. o.in. : Obliqtie muscle, o.n.s. : Ocellar m»rv(' 
strand, o.p. : Opticon. op.n. : Optic nerve, ost. ; Ostia, ov. : 
Ovary, ovip. : Ovipositor,^ ovip.l-ovip.3 : Imuginnl discs of o\ i- 
positor, or the structures into which they liave dcvelopc'd. p.I). : 
Polar body. i^.c. : Pigment cell, md.'ni. : Pharyngeal dilator 
muscle, pcd. : Pericardium, pli. : Pharynx. ])hr. : Pbragma. 
p.m. ; Perioptic membrane. p.m.c. : Ouc^ of the remarkable 
orancliing cells of the perioptic membrane', p.on. : Perioi)tit*on, 
pt. : Petiole, pr.tx. : Prothorax, r.d. ; Tniagmal disc' of rec*tinn. 
rect. : Eeotum, rect.g. : Eectal gland. rli. : Bhabdoine (or 
rhahdome cell), rp.c. : Replacing cell of midgut epiihoUuin, 

the anlage of the temporary pupal midgut. s. ; Byucytial coltunns 
of wing muscles, said. : Salivaiy duct, sal.g. ; SiiiivarT gland, 
s.a.o. : Sensory appendage of ovipositor, s.c. : Sheath coll (*‘reti- 
nula” cell). s.i. : Small intestine, sp, : Splnnchnopleurc'. 
sp.l-sp.lO: Lateral spiracles, spl. : Mesodermal somatoiileurc'. 
sp.n. ; Nucleus of a splanchnopleure cell. a.r. : Sensory rod. st. : 
Stomiach. stg. : Stomatogastric ganglion, t. : Tendon, t. : 
Testis, t.o, : Ovarian tubules, trh. : Developing tracheoloblast. 
trl. : Tracheole. t.t.l. : Longitudinal tracheal trunk, t.t.t. ; 
Transverse tracheal trunk. r. : Vagina. v.c. : Vitreous cell, 
v.d. : Vas deferens, v.n.c. : Ventral nerve cord. v.s. : Vcsicula 



517 


soniinalis. vsc.: Vesiclo. w.l-w.S: Wingb. ^\.d. : Imaginal disc 
of^^ing. \v i. : Wing iiisei-tion. w m : *‘Wing” muscks, w.ni.b. : 
'‘Wing” muscle band. x. : Varioub stiuctures referred to in text* 


description of plates, 

Plvtc XV, 

Fig. 3. Larva of Nasonia to\\ards cud of first instar, in 
rcntial view The nuxsclcs are shown on one side; on tlie other 
are seen the lespiiatoi'y vessels. The nerve cord is also visible 

Fig. 2. Larva at' end of feeding period (x55), showing the 
fifteen nnaginal discs of the integument (heavily shaded), one 
(pair) in each segment The respiratory system is also seen; the 
alimentary canal is shown in outline. 

Fig. 3. Anterior end of larva at time of defaecation (xl50). 
Metamorphosis has commenced, and the various appendages are 
clearly seen through the transparent larval sheath. Note the 
fat-body shov\ing up through the integument; note also the 
manrlihula) paljL 

Fig. 4. Abdomen of imago, in ventral view. The numbers 
refer to the abdominal segments. 

Fig. "i. Integuinental imaginal disc of larva shown in fig. 2 
(xl80), showing the invaginated leg anlage, 

Fig. 6. Anlage of leg, from the same specimen, viewed in 
optical section (x300). Note the mesoderm extending into the 
hollow appendage. 

Plate XVT. 

Fig. 7. Fresh pupa (xoO), showing migration of first two 
abdominal segments. 

Fig. 8. The same, four days later (x 50). Note the exten- 
sive shrinking that has occurred. Note also final position of 
migrated abdominal segments. 

Fig. 9. View of propodeum and adjacent segments of pupa 
two days old (x70). Note the migrated abdominal segments; 
also the complex wing insertions. 

Fig. 10. Transverse section through first thoracic segment 
of larva in first instar (xlOOO). The complete section has not been 
drawn. Notice the imaginal elements in the integument, nerve 
cord, and intestine. 

Fig. 11. Antennae of female wasp, imago (xl20). The 
bristles are not shown. Note the auditory organs. 

VFig. 12. Head of metamorphosing larva, about 17 hours 
before pupation, i.c,, seven hours later than fig. 3 (xlSO). 

Plate XVII. 

;yFig, 13. Head of mature larva at cessation of feeding, 
viewed vcntrally, and slightly from one side, showing all the 
imaginal discs of the mouth appendages (xl69). Note fme double 
nature of the labrum : also the true antenna (ant.), whioh later 
disappears. Mandibular palps are not visible with certainty. 

Fig. 14. Mouth appendages of pupa aged two days (xldD). 
Note shrinking within the pujxal sheath. « 

Fig. 15, Longitudinal section of part of the antenna of 
thirty-six hour pupa (x450). 
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Pig. 16. Leg of pupa two days old (x9()) Tlic log musolos 
arc clouady scon. 

Fig, 17. Trocliaater of leg oi iningo (x5()0) to show tho 
nature of the muscle insertions. 

Fig, 18. Insertion of tendons ol iemoral luuseU's on tihia 

{xrm). 

Fig. 19. Tactile bristles on. fn st tarsnl segineui of first leg, 
imago (xl500). Note the curious inodificMtion of tin* somatu- 
plciiral mesoderm cells to act as neurolenimao for tin* n<M’V(‘ tihres. 

Fig. 20. Developing ovipositor ironi Iar\a st‘V(‘n hours after 
-dofaeoation (xl50). 

Fig. 21. The same, several hours utter pupation (xlKO). 

Fig. 22. Ovipositor (extruded) of imago. Note tiie great 
musculatuTe, 

Fig. 23. Section through a part of the propodjMini (thirt;v- 
six Four pupa) showing the powerful chitin layer ( xoOO). 

Fig. 24. Developing pubescence on lahimn, tifty-six hour 
pupa (xl500). Chitinisation has just cominenci'd Note* ctdl 
nuclei.^ 

Fig. 25, Vei'tical longitudinal section Ihrough jiosttu'ior ('ud 
of male, to show the migration of segments to form tho penis. 
Note cell proliferation in ninth segment (xl50). Fresh pupa. 

Fig, 26. Ventral vievi of extremity of mal<‘- -C\\ (hI<i> pupa 
(xl50). 

PLA'Wfi xvm. 

Fig, 27. Longitudinal section oi posterior (MuI of male — 
fifty-six hour pupa (x180). The cuticular sheath iH‘pres('nts tho 
position of the segments before invagination ocournnl, 

I^g. 28. Integument undergoing metamorphosis, \<*ntral 
abdominal region ol larva eight hours after <lefae(*ation. Note 
the greatly hypertrophied larval cells with large nmdetili, all 
degenerating. Only a few leucocytes arc present. Note the' small 
enabryonic cells growing over ihem (xl20D). 

- 5 ^ Fig. 29. Surface view of a proliferating imaginal disc. The 
laiwal cells are degenerating. Some of tbo embryonic imaginal 
cells are undergoing amoeboid movement (x), From tlu' larva, 
shortly after defalcation (xlOOO). 

Fig. 30. Section through integument of larva eight hours 
before pupation (xl200). Note the empty coll membranes iz) and 
granular degeneration globules, free, or still withiai cells. . 

Fig. 31. Integument from posterior extromily of (‘ight-ho-ur 
pupa, showing accumulation of degeneration globules amongst tho 
cells of the renovated intogumont. A leucocyte and a degenerate 
larval cell are also soon (xl200)- 

Fig. 32. Section through mid-dorsal abdominal integument. 
A disintegrated integumental coll is seen, apparently t>rev(mting 
the closing in of the imaginal colls. Tho heart is also seen 
(xI200). From the larva twolvo hours after dofaeoation. 

Fig. 33. Integument of head showing devnlopmont of scale- 
like '‘bosses.^’ Note that a protoplasmic f)ro(*(Klos the 

secretion of the similarly shaped cuticle (xloOO) fifiy-two hour 
pupa. 

Fig. 34, Developing spine of log (x 1200)— fifty-two hour 
pupa. 

Fig. 35. Developing abdominal bristles ( x 1200')— fifty-two 
hour pupa. Note the formation of a ^^tnould^^ by tbe^dutegu- 
mental cells, previous to cuticle seoretiott. 
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Fio. 36. Longitudinal section ol antenna (x4o()) Detaeca- 
ting larva. Note invagination ot ‘‘padding’’ tissues, for example 
at X. 

Fig. 37. Portion of wing of toiiiMlay pupa, sho’iving hairs, 
and the cliaracteristic folding Dogonerato nuclei also seen 
( xToO^. 

Fig. 3"^ Hooks of lund wing of imago, showing scattered 
wing miclci; hook ^h-oots” — renui<iiits of embryonic cells — are 
cloatlv soon. 

Plate XIX. 

Fig. 39. Stiginal mow of fore wing, imago (xl200), showing 
the four prolikinatic sense organs (speed indicators ?). 

Fig. 40 One of the sense organs of stigma] vein (x2000), 

Fig, 41 Section through a joint inemhrane — modified cuticle 
(xoOO). 

Fig. 42- Section through free part of ovipositor of four-day 
puj)a (x60U). 

Fig. 43. Vertical section through a cephalic phragma (thirty- 
six hour pupa); developing antennal muscles arc seen; also a fat- 
body and degenerating leucocytes (xl200). 

Fig. i4. Fore wing of twenty-four hour pupa. Note shrink- 
ing within the old cuticle. Note also the two clear channels each 
containing traclieoles (x80) 

Fig. 45. Vertical section through the wing of four-hour 
pupa, to show the hand of mosodermal cells (k) growing down- 
wards, to enter the anterior clear channel (x500). 

Fig. 46. Optical section of tip of tarsus of imago (x750). 

^Fig. 47. Section through head of larva in first instar, right 
half only showm (x500). 

Fig. 48. Section through mandibles of larva twelve hours 
after defaecation. 

Fig. 49. Section along part of first segment of antenna, to 
show^ nerve endings or tactile bristles (xl200) — four and a halfday 
pupa. 

Fig, 50. A tactile bristle from ovipositor appendage, showing 
the i*eceptor cell (xl500). 

Fig. 51. Sense cells below cuticle of antennal joint of imago 
(xl600). 

Fig. 52. Longitudinal section through the ^^olfactory seg- 
ment” of antenna, showing the suspended sense organs (xl200). 

Fig. 53. Surface view of one of the more anterior antennal 
segimmts, showing four auditory organs (xlSOO). 

Fig. 54. (Jells of the optic imaginal disc of larva in first 
instar (x2000). 

Plate XX. 

^Fig. 00 . Vertical section through imaginal disc of eye in 
larva of first instar (xlOOO). 

<^Fig. 56. Ommatidia from developing eye at time of defae- 
catiou (X1600). 

57, The same, eight hours later (xl600). 

^Fig. 58, a, b, c. The same, eight hottrs later than fig. 57 
(xloOO). d. The same, in tranverse section. Note the seven 
sheath cells (xlSOO). 

^Fig. 59, Ommatidium from pupa, four hours old (xl500). 

Jfig. 60. Ommatidium of four-hour pupa in transverse seo^ 
tion. Note only six sheath cells. 
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Fijj;, 01. Ommatidium of pupa onty-loiiv liouis old { xir>00). 

Fig. 02. The same, thiriy-six hour pupa (xir)00). 

/ Fig. 62a. The same, outer end (xloOO). 

Fig. 63. Outer part of ommatidium ol fiity-tMo hour pupa 
showing pigmentation of sheath colls (xl500). 

Fig. 64. Ommatidium from eye ol lour and a half day pui)a 
(xloOO). 

Fig. 6 ^a. The same, outer end (xloOO). 

"" Fig. 64 b. Pigment cell from the same (xir)(K)). 

Fig. 64c. Section through viti-oous colls of same (xlolK)). 

^ Fig. 64r>. Section through terminations of sev(‘ra] omnia- 
tidia at same stage (xlSOO). 

Fig. 6o. Fresh i)upa, anterior half, to show traolieal \ essoin 
(x40). 

Fig. 66. Section of ocellus in two-cellod stage, From tin' larva 
in first instar (xlOOO). 

Fig, 67. Section through developing ocellus from the frosh 
pupa (xlOOO). 

Fig. 68. The same, twelve hours later (xlOOO). 

Fig. 69. The same, from thii*ty-six hour pupa ^xlUlH)). 

Pl^tb XXI. 

Fig. 7jD. The same, three-day pupa (xKXX)). 

Fig. 71. Vertical section tlirough median occdlus of imago 

(x2000). 

Fig, 72. A single sensory cell from the same (x2306). 

Fig. 73, Pigment cell from fifty-two hour pupa. 

A Fig, 74. Vertical section through the oye and ])erio])iic* mem- 
brane, from larva about to pupate (xl20()). Several (‘oils of the 
perioptic membrane are shown. The three types of ])roc<'ssos ar<' 
clearly seen, especially the fibrous procossos, which jM'iioirato into 
the brain. Into these the nerve cells are seen migrating, and 
one, on the extreme left, has communicated with an ommatidium. 

Fig. 75. The same, four hours later, showing nerve colls 
a-dhering to the ‘‘neurolemmal” cells of the perioptic mombrano 
(X2000). 

Fig, 76. A simple respiratory cell from the abdomen of 
larva eight hours before pupation. An oenooyte is also st'i'u, jiro- 
senting vacuoles, evidently a sign of clegonoratioti (x5(X)). 

Fig. 77. Vertical section through light side of head of larva 
eight hours after defaecatiou (x23()). 

Platb XXJT. - 

Fig. 78. Section through left side of hea<l of (h'hiccating 
larva (x230). 

Fig. 79. Vertical section through developing of thirty* 
six hour pupa (x400). 

Fig. 80. Vertical section through right wide of Inutcl of four 
and a Jibalf day pupa (x230). 

Fig. 81. Central (nuclear) region of giant resiiivatorv cell, 
from larva sixteen hours after defaooation (xlOOO), 

Mg. 82. Tracheoloblast growing out from regenerating 
tracheal trunk — defaecating larva (xlOOO). 

Fpithelium of longitudinal tracheal vessel under- 
going hdstolysk (xlOOO). Leucocytes are attacking the dis- 
integrating cells. 
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Fiji,. 84. IMotamor})liosinjT aiitoriov iraiis\oiso tracheal tinnk, 
eiftht hours after detaeeation (x500). Note the traehooldasts 
iiclvaiicing from the sides, beneath tho clop,eiiei*atc epithelium, 
uhich has not \et I) 0 j 4 un to clisappeai. 

Fiji;. 8o. Part ol the same vessel, eight hours later. A 
remnant of tlie larval epithelium is still seen. Note the larval 
spiral intiina within the developing imaginal intima Note also 
the ^‘ridging” ol* the epithelial cells (x5()C>) 

Fig. 80 IMetaniorphosing abdominal longitudinal tracheal 
trunk, from the defaeeating larva (xKXH)). Note the imaginal 
cells advancing upon the degenerate larval cells, which are partly 
diaintograting, iiartly still intact. licueocytes arc present, ani 
'three are attacking a trachoole. A large iinaginal^ Iraclu'ole is 
beginning to grow out from the regenerated epitlioliuni. 

Fig. 87 Conti’iil unclear^ rej^ion of the great tracheal cells 
undergoing phagocytic histolysis — fresh pupa (xlOUO) (cf. fig. 81). 

Bhg. 88. From the large regenerated tracheal vessel (i.tr.) a 
multicellular tracheal vess(‘l is oxtoncling doinura) il$ mto the 
wing. Beside it a dead larval tracheole (trl.) is being ovei’- 
whelmed by ]encocyt(*s. The figure also shows disintegrating 
salivary gland tissue, being attacked by leucocyteR. Some of the 
gland tissue lias been ru]jiured by the groiving tracheal vessel. 
(Figure drawn inverteil; x8O0.) From iouv-liour pupa. 

Fig. 89. Cell proliferation ol ])i othoracie stigmatic trunk 
(x525). Defaeeating larva. 

Plate XXI It. 

Fig. 90. Larval iracbeolea undergoing phagocytosis (xlOOO) 
— four-hour pupa. 

Fig. 91. From the regenerated neck tracheal vessel (i.tr.) 
a very large tracheal trunk has growni dowmwards and termin- 
ated near the mouth. A larval tracheole (trl.) is degenerating, 
without intervention by phagocytes. From the base of the head 
a column of myoblasts — developing into the head musculature — 
has grown up supporting itself upon the dead tracheole. The 
break o*f the column is due to its bending i)ut of the plane of 
section. The figure may be regarded as continuous w’itli fig. 88 
on its left (four-hour pupa; XoOO). 

Fig. 92. Longitudinal .section of integument of defaeeating 
larva in region of an abdominal stigmatic trunk, wdiich will not 
be reformed in the pupa. Notice the hypertrophied larval cells 
and the proliferating embryonic cells, especially at base of trunk. 
A fat-body and a group of iniaginal oenoevtes arc also seen 
(x800). 

Fig. 98. Stigmatic trunk of larva in first instar showing 
imaginal ‘‘nest” (i.t.c.). 

Fig. 94. Developing dov.so-laternl air sac — fresh pupa 
(xlOOOf. 

Fig. 95. Portion of wall of a nmtur<‘ air sac (four and a half 
day pupa). Notice that a trachoole has grown oxit from it. Four 
nuclei, and “spirals^’ arc also seen (xlO(K>). 

Fig. 96. A cell of the fat-body from thorax, four and a half 
day pupta. Note the disappearance of storage pi'oducts (x800). 

Fig. 97. The same, a little later, being attacked bv three 
leucocytes (xlOOO), 

Fig. 98. A fat cell, drawn out and compressed betw'een th^ 
great thoracic muscles; note diminution in quantity of storage 
material (xlOOO). 
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Fig. 99. Vortioii of body musculntuiT of iana iii lir>t iiistar; 
viewed in the living iaiva tlirougli the tmnspan^ut infcogmnont. 

Fig. 100. A single longitudinal muscle (muelc fibre) from the 
same, (*oni posed of four distinct cells. The insertion of tjie muaele 
on an integumentary cell is also seen (xIOOO) 

Fig. 101. Piece of a muscle from adult larva, show ing double 
siiiial striatious (x900). 

Fig. 102. IVluscle nuclei: (a) Irom adult larva; <(») Irom 
larva in first instar. Note only a slight increase in nuclear si55(‘. 
The older nucleus shov\s three small nucleoli; fcluuv has api>ar<mtly 
boon no increase in the quantity of chromatin (xl5<)0). 

Fig. 103. A traelu'ole from developing torewing ot larva 
eight hours after detaecation. 

PUATK XXIV. 

Fig. 104. Part of degenerating oblique abdominal luuseio 
(fibre) showing a disorganization of the sareonieias — defaecating 
larva (xl2()0). 

Fig lOo. A degenerated ventral longiUiiliniil abdominal 
muscle (fibre) being attacked by leucocytes. Note the degenerate 
nuclei, tn‘sh pupa (xl200). 

Fig. 106. Dorsal longitudinal muscle, into which myoblasts 
have penetrated, fresh pupa (xlODO). 

Fig. 107. The sfume (xl200). Amoebohl myoblasts hav-e 
entered the extruded sarcoplasm. 

Figs. 108, 109. The same (xlOOO) in various degrees of meta- 
moi’phosis. 

Fig. 110. Dogoneratiug eiieular (oblique) muscle from pro- 
podeum. Myoblasts are extending over the degenerate fragments 
of larval muscle. A few letxcocytes and extruded degeneration 
globules are also seen (xl20O). 

Fig. 111. A regenerated abdominal muacle, thirty-six hour 
pupa. Cell limits are still indistinctly visible. Fibrillation has 
not yet commenced (xl2(X)). 

Fig. 112. Longitudinal section through proliferating myo- 
blasts of mesotliorax, to form the great ^^wing^’ muscles (x9()0) 
— dofaecating larva. - 

Fig. 113. The same, in proihorax; myoblasts extending over 
a larval muscle, in whicli stria tions are still visible-— def a coating 
larva 1x1200). 

Fig. 114 The gi*eat column of myoblasts in head, being 
draw'ti ^art into its constituent muscles (xSOO) — thirty-six hour 
pupa. The column, at a much earlier ^tago, is showm in %. 91, 

Fig. 115, A small portion of the samo, to show traces of 
the separate myoblasts (x 3/500). 

Fig. 316. The same, fully developed— four and half day 
pupa (xl200). 

Plate XXV. 

Fig. 117, Longitudinal section through the head of dofaecating 
larva, near mid-line (xSOO). The oesophagus, salivary duct, 
pharyngeal dilator muscles and integument are undergoing 
metamorphosis. 

Figs. 118, 119. A pharyngeal dilator muscle degenerating 
without the intervention of leucocytes— defaoca ting larva (xl200). 

Figs. 120. 121. Myoblasts overwhelming pharyngeal dilator 
muscles. In ng. 120 the striations are stilt present. 
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Fiji;. 322. J^egonera U‘cl f)liarjii 2 ,eal <lilntor itni>dt — fiosli 
pupa (1200). 

FijK. 123. TIio same; Hhrils prosont ; siriations art already 
jdainiy visible below, still devolopnia; abo\t‘. 

Fiji;. 124. The same — four and a ball <Iay pu])a. This iimscle 
&ho\vs se\oral ^^roots/’ wbieh is unusual The structure ot‘ the 
pharynx is also shown. Note the thick nuisele layer Cx 12(H)). 

Fi^. 325. A branched contractile (s'll troiii the crop — lour 
and a half day pupa (xl200). 

Fig. 120. Longitudinal section througli the iiisoitions of 
adjacent bodj* muscles (x<S00') —adult larva. 

Fig. 127. Longitudinal section of insertion of a larval muscle 
on the integument (slightly diagrammatic). The spiudk‘-shiaped 
sarcomeres are cloarlv seen. Also Krause’s “membrant'” (k.m.) 
(xLlOO). 

Fig. 128. T)evoloiiing “wing” niiiscles Tran^verse section 
through proliferating myoblasts in prothonux, prior to stage 
shown in fig. 130. The cohnnn of myoblasts on left of figure is 
growing inde])endently of the larval muscles. The others, w-hich 
are more scattered, are enveloping and drawing together the three 
degenerate larval muscles — eight hours after defaecation 1x800). 

Fig. 329. The same, slightly mor(‘ anteriorly, showing myo- 
blasts ])en<'brating into the larval muscle, lyhich is shown in trans- 
verse section. A leucocyte is also absorbing part of the muscle 
<xl200). 

Fig. 130. One of the two bands ol myoblasts in transverse 
section; all larva^l elemenis bine <3isappearpd — eighteen liours 
after defaecation (x80O). 

Fig. 333. Tlic same, four hours later; the fine syncytial 
columns are beginning to form (x30CX)). 

Fig. 132. Diagrammatic section througli the thorax, to show 
tlic relative size and positions of the two muscle bands (x40) — 
fi*esh pnpa. 

. Fig. 133. Tlie same, four and a half days later. Note dis- 
appearance of fat-body, decrease in diameter of oesophagus, and 
increase in size of muscles (x40). 

Fig. 134. A muscle hand iu trausverse section. More cells 
have become merged into the syncytium — four-hour pupa (xoOO). 

Plate XX VT. 

Fig. 135. Longitudinal vortical section through the anterior 
end of the developing *Ving’' muscles — fresh pupa (XtoOO). No^ 
three of the syncytial columns (s) ai>pHed to the integument, 
wnos(> eclk are now dividing to form the insertion cells. 

Fig. 136, The same, eight hours later (x^OO). Note the 
long insertion threads, consisting of two colls generally, At x an 
integumental cell is elongating. 

Fig. 137. The same, sixteen-hour pnpih The threads have 
now split and ate uniccUukr, and shorbenilig has commenced 
(xibO). 

T^g. 137a. The same, thirty-six hour pupa. The insertion 
cells have completely retracted (x5(X)). 

Fig. 138. The same, four and a hihlf da^ pupa (mature). 
The insertion cells have now broken up into fibrils, on each of 
which a saroostyle is inserted (xl2{X)'). 

Fig. 139, This shows five mjj^oHas'ts each giving off the tiferite 
which, growing into the syncytial fimass, l£>eo0ine the sarcoetyfcS' 
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Tlio drawing]!, is from i\ section which just cut tlu* frt'C edge of the 
developing muscles, and the syncytial column has not hoou voprc- 
scnic'd — sixteen-houi pupa (xlSOO). 

Fig. 140. Intestine of adult larva (xOO). 

Fig. 141. Extremity of lateral hej)atic caecum ol adult larva 

(x200). 

Fig. 142. One of tlie two saiivary ghunls of adult larva 

(x200). 

Fig. IIJI. Longitudinal section through the rectum ot larva 
in first instar (xoOO). Note the Idindly ending midgut aud rectuni. 

Fig. 144. Transv'Crso section tnrougli inidgut dofnecating 
larva. Two cells undergoing globular dogoneration arc‘ s<h‘u. A 
single replacing cell is visible (x800). 

Fig. ]45. The same, four hours later (xl20()). Notice tin* 
shrinking in size of the larval cells and the proliferation of the 
replacing cells. 

Fig. 146. The same, eight houi’s after defaecationj om‘ sid(^ 
of the intestine is shown in section. Note the hepatic caecum, 
and the I'eiention of larval cells in the intestinal epithelium 
adiaoent to it (xoOO). 

Fig. 147. Tlie same, sixteen hours after deiaeoation. The 
whole intestine is shown in section. Note the drawing in of the 
hepatic caeca through the walls of the intestine as tlu' last nun a ins 
of the dead cells are force<l inwards (xoOO). 

Fig. 148. The same. The hepatic caecum is being sucked in 

(x5()D). 

Fig. 149. Section through salivary gland, in larva about to 
pupate (x500). Note the globular degeneration. 

Fig. 150. Portion of malpighian tube of imago (xl2<)n). 

Fig. 151. The same, developing in defaecating larva (xl200). 

Fig. 152. Longitudinal section through jnnctiou of oesop- 
hagus and midgut, showing the proliferating cells of the iniaginnl 
disc of foregut-^efaocating larva (x500). 

Fig. 158. The same, four hours after ])U|)ation. Note leuco- 
cytes attacking the disintegrating temporary midgut (xoOO). 

Plate XXVII. 

Fig. 154. Median longitudinal section through throo-hour 
pupa, to show position of the various structures (xSO). Not<' 
the regenerated temporary midgut (m.g.) ending blindly at either 
end, and filled with the aihris res\ilting from the degeneration of 
the larval mid gut. The oesophageal cone (o. cn.) is also seen. 

Fig. 155. Longitudinal sectioai along the j auction of tlu‘ 
stomach and developing crop, gizzard, etc., after the front half of 
the midgut has disintegrated — eight-hour pupa (x500). 

Fig. 166. The same, thirty-six hour pupa. Note differentia- 
tion of crop, gizzard, and * 'drum-shaped cliiamber’^ (x500). 

Fig. 167, The same, a little lator, showing tlio opening oi 
the foregut at last into the stomach (xlOOO). 

Fig. 158. Small portion of adult oesophagus; note the deli- 
cate spindle-shaped cells (xlOOO). 

Fig 159 A small portion of wall of crop, to show ’the folded 
"papery*^ cells (xlOOO). 

Fig. 160. Section through gizzard of adult (xlOOO), 

Fig, 161. Section along the rectum of fresh pupa, showing 
developing rectal glands (xSOO). 
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162. Section through anterior end of rectum in larva 
t\^elve hours before dofaecatiou. Note the nuilpighian tul)es eoui-^ 
mcnciug to grow out (,x500). 

Fig. J63. Section through one oi the rectal glands — twenty- 
one hour pupa (x500) 

Fig. 164. Section along a rectal gland of imago (x80O). 

Fig. 165. The same ; only the thread-like basal cells repre- 
senled (xl500). 

Fig. 166. A nucleus from the rectal gland. 

Fig. 167. Epithelium of small intestine of imago (xloOO). 

Fig. 168. Epithelium of rectum of imago (xloOO). 

Fig. 169. Section along a lateral interstinal gland of defae- 
cating larva (x^O), 

Fig. 170. Transverse section of the same, sixteen hours 
later, undergoing degeneration (xlOfX)).^ 

Fig. 171. Portion of clorsal-ahdominal gland from four and 
a half day pupa. In this condition it persists thj'oughont life. 

Plate XXVTII. 

Fig, 172. The same, in fresh pupa (x800). 

Fig. 173. Transvci'se section through the aulago of the same 
on the postero-dorsal region of tin* midgut, first larval iiistar 
(xl20<)). 

Fig. 174. Fat cell from thirty-six hour pupa (x80<)). The 
heavy dots represent the basic storage products ; the lighter ones 
the eosinophilouR suhstancea. Eight fat globules are seen. 

Pig. 175. Several oenooytes which have boon invaginated 
from the ectoderm-larva in first instar (xl200). 

Figs. 176, 177. Diaintegrating oouocytos fresh pupa 
(xlOOO). 

Fig. 178. Throe leucocytes attacking a degenerate oenocyto- 
(xlOOO) — fresh pupa. 

Fig. 179. Oenocyte in the imago (xl200). 

Fig. 180. Female reproductive organs — imago. 

Pig. 181. Termination of left accessoi’y gland in longitudinal 
section (cf. fig. 180) (x500). 

Pig. 182. Portion of right accessory gland (x80Q). 

Fig. 183. One cell from same, to show glandular structure 
(xlSOO), 

Fig. 184. The ^‘lubricating gland’^ of ovipositor in section 
(x800). 

Fig. 185. Section through left half of body of larva in first 
instar in region of 'testis fx500). 

Fig. 186. Structure or testis in first larval instar. Numerous 
spermatogonia and one sxipporting cell are seen (xl500). 

Fig. 187. Structure of ovary — defaecating larva. Note some 
iueonmietely divided oogonia (xl20Q). 

Fig. 188. Scent gland of female, opening on body surface 
(x500). 

Fig. 189. Section along an ovarian tubule in four and a half 
day pupa. Note the formation of clusters of nutritive and follicle 
colls. No ovum is as yet recognizable. Most of the distal cells 
are in mitosis (xlOOO). 

Fig. 190. Small part of ovarian tubule of imago, s’', owing 
nutritive cells, follicle cells, ovum, and a polar body (x600;.’^ 

Fig. 191. The same (x350). Note alternate ova and nutri- 
tive cells. 
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192, Section tlirough eii<3 of ovary <fr<*sh pnpa). \oio 
fourfold connective tissue ingrowth {xSoO). 

Fig. 193. Two larval leucocytes <xl500). 

Fig. 194. Leucocyte irom eigbt-iiour pupa, showing gteat 
vacuoles (xlSOO). 

Fig. 195. Leucocyte in eight-hour i)ui)a., whi<‘li has o»gult<‘d 
nmnerous minute pieces oi larval tissue ixloOO). 

Fig. 19G. Dividing ieucoovfco, sixletM) hours h(4‘()r(‘ pujMtiiui 
txl5(K)). 

Fig, 197. A leucocyte wdiich has (‘ngullVil several large '-trips 
of larval musclo (x2O0t>). 

Fig. 193. Leueoeyie that has engulfed larva! tissue ^x^lWM]) 

Fig. 199. As in fig. 197 (x2()00). 

Fig. 2C)0. “Normar’ leucocyte, adult larva ^x220()). 

Figs. 201, 202, 203. Throe leucocytes vvhieh lunt' ahsoihc'd 
pieces of larval muscle and are dogenorating among the “wing" 
•nanscles (x20C)0, xl500, xloOO, respectively). 


Plate XXIX. 


Fig. 204, ki, b, e. Tliree gorged leuco(*ytes wliieh, ai’tt'r feed- 
ing, have ^'retired’’ to a cavity of a hollow upptmdage — eight-hour 
pupa (x2000). 

Figs. 205, 206, Similar leucocytes, which could uot survive 
their meal, and are disintegmting-' eight-lionr pu])a (xloOO). 

Fig. 207. A leucocyte in four and a half day pupa degen- 
erating (xl500). 

Fig. 208. A leucocyte of imago, which is rocovu'riug irom 
its meal — ^fifty-two hour pupa (xl500). 

Fig. 209. A loucocyix? from four and a half day pupa whi<*h 
has oiitiroly recovered (xl500). 

Fig. 210. A nucleus from integumeiital cell of <IefaiH*ating 
larva, showing crystals within the great mudoolns (x23(X)), 

Fig. 211. ‘‘Heart” of adult larva (x420). 

Fig. 212. Posterior end of aame, showing ostia (x800). 

I Fig. 213, Section throvigli heart and adjacent structure of 
larva twelve hours before defaeoation. Note the delicate <*ellu]ar 
pericardium outside the heart. Note also the prolilorating aulage 
of dorsal abdominal glands (cf* fig. 173) (xHOO). 

Fig. 214. Median longitudinal section along dorsal bo<ly wall, 
to show metamorphosing “heart.” The integument and larval 
cuticle are ^also shown. The small imagiiial and hyi)ertrophi(‘d 
larval colls are easily distinguisho'd. Note especially the ]>rolifera- 
tion of colls along ventral portion rif heart. A few Iouco(\vtes 
(1; are lying within the heart — <lof a coating larva (xlOOD), 


Fig. 215. The same. Numerous embryonic cells <»xtcnding 
upwards in a solid column, and ovorwhelming the hypvTtrnphicd 
larval cells (xlODD). 

Fig. 216. The wall of heart, showing the large larval cells 
and ™all embryonic cells advancing upon them (xlQOO) dt'fac- 
'^ating larva. 

, Fi^. 217. Bection through dorsal body wall of larva hix iumrK 
After defaeoation, showing embryonic cells at hnse of regenerated 
heart tube (xfiOO). , , 

-KT ^ in a more anterior part of the heart. 

^“ihryPnic cells cnyelot>ing the regenerated heart tiibo 

Pig. 219, Regenerated heart (aorta) from fretsh pupa ( X 3000). 
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220 Posioriur (coutracLilo) parfc ot dorsal \c‘sst‘l (heart), 
slJo\siii^ the striated inusele cells. 

Fijj,. 221. A j)eripheiai ner\e from pohterior end of defae- 
cating larva. Note larval imagiiial elements in tlie splanchno- 
pleural Jicrvc sheath (x800). 

Fig. 222. The same in metamorphosis Note dividing im- 
agiiial cell (x2UOO)— a eea ting larva. 

Fig. 223. The siame, showing glohnlar degeneiation of tho 
fibres within the nerve (x2CK)0) — defaecating larva. 

Fig. 224. Nerve cell from brain of imago (xi500). 

Fig. 225, a, b, c, d, o. Stages in the fusion of ganglia in 
the ventral norve cord during the early hours of pupation. Semi- 
diagrammatic. 

Fig. 226. A regenerated nerve ending on a muscle fibre in 
the rectum — four land a half day pupa (xlOOO), 

Plate XXX. 

Fig. 227. Longitudinal section througli a metamorphosing 
thoracic ganglion, from defaecating laiva. Note masses of dead 
tissue. Several imagiual cells are dividing b 3 " mitosis (x900). 

Fig. 228. Five nerve cells from thoracic ganglion, eight 
hours after detaeeation. Two are de\ eloping nerve fibres 

Fig. 229. Mi'tamorphosing neuroglia uetwoiik ot vTiiiral nerve 
cord (xOOO). 

^ Fig. 230. Transverse .section through brain of first larval 
instar, showing larval and imaginal elements (x7(X}). The 
apparently greater sizic of the imagiml cells is duo to the fact 
that most of the cell substance in the larval coll is contained in 
the nerve fibres. 

^ Fig. 231, Dorsal view of brain of adult larva (xl9()). 

^ Fig. 232. The same, from fresh pupa. Note development of 
opTic ganglia, and the migration of first ganglia of ventral nerve 
cord (xl90). 

^ FHg. 233- Brain of pupa, twenty-six hours old, view from in 
front and from slightly below. Note incorporation of first ventral 
ganglion into the brain (xl9D). 

y/Fig. 234. Brain of imago, viow^ from front. The right hemi- 
sphere is represented as if the anterior j^ortion wero^ dissected 
away, revealing the nerve strands at tho rear of ‘the brain (xl90). 
^ Fig. 235. Section through metamorphosing brain tissue 
{eight hours after defaecation (cj, fig, 77), Notice the maas of 
deSl tissue; also the degenerate nerve strand. Imaginal elements 
are ^proliferating ( x 1100). 

Fig. 236. Tvansvei*sc section through half of the brain 
(twenty-four hour pupa), showing regenerated nerve strands, 
ganglia, etc. (xl90). 

Fig. 237, Neuroglia network within ocellar nerve strand of 
brain — twenty-four hour pupa (x900) fc/. fig. 236). 
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A Preliminary Note on the Fossil Woods from 
SOME Australian Brown Coal Deposits. 

By E. Dorothy Nobks, B Sc., 

Beseaicli Scholar in Jioiany, Uuivoisity of Adelaide. 

[Read October 19, 1922.] 

The South Australian brown coal deposits ai Moorlands 
have recently been the subject of geological investiga- 
tion, but the plant remains they contain have not as yet 
been examined botanically. It therefore seomed that a 
study of the plant constituents of this material might prove 
of interest. A quantity of material was made available for 
investigation by Mr. A, C. Broughton, managei of the Moor- 
lands Mine, whom I take this opportunity of thanking. 

For comparison with the material from Moorlands a col- 
lection of woody fragments was obtained from the brown coal 
deposit uncovered this year at Yallourn, Gippsland, Victoria. 

My thanks are due to Professor Osborn, Department ot 
Botany, University of Adelaide, for the interest he has shown 
throughout the course of the work. It had been inlonded to 
carry the investigation further, but, circumstances having 
arisen that will prevent my doing go, the results aie given 
here as far as they go. 

Material erom Moorlands. 

The coal consists of a matrix in which are embedded frag- 
ments of lignite often of considerable size. Occasional layers 
of black shiny coal are noted, also lumps of a jet- like sub- 
stance thought to be resin. Several specimens of coal show a 
laminated structure, between the layers of which are numeious 
leaf cuticles and other leaf fragments, (2) all of which appear 
to be Dicotyledonous types. It was, however, thought advisable 
to confine the present investigation to an examination of the 
structure of the '‘wood,*' since it has boon shown ihat leaf 
impressions and leaf cuticles alone are of doubtful value in 
generic determinations of Tertiary plants. The woody 
material was separated out from the matrix, and after suit- 
able treatment it was found possible to obtain good microtom o 
as well as free-hand sections. 

Forty-five distinct pieces of wood were obtained. These 
show varied states of preservation, but a large number were 

(1) Broughton, A. 0. ; also Mawson, Sir D., and F. Chapman. 

<2)Brou^ton, A. 0., h<j., p. 252. 

<3) Seward, voL iv. Andrews, 1916. 
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sufficiently well preserved to bo determinable. Of tiie 45 
fragnientfe, 23 showed Coniferous cliaraclers, while 4 proved 
to be Angiosperms. The lemainiiig 18 fragments were too 
poorly preserved to allow sectioning. The 4 Angiosperms 




Mcscmhrioxmomj sp, 
Moorlands A. Radial 
section sliowiiip; the 
tracheal pitting. 
x275. 


II'/ 


Fig. 3. 

M<’sfmh)ioxylonj sp. Moorlands Jh 
Radial section showing tracheal 
pitting. x27o. 


W / 

^ Ah 


/I Y/ 

^rnnTrf’ 

Fig. 2. 

j\!<>sembrioxyUfn, sp. Moor- 
lands A. Radial section 
showing the pits in the 
field. x275. 

have not given sufficient data to admit of identification, 
though it is probable that there are two species represented. 
Of the 23 fragments definitely Gymnosperms, only two have 
structural features sufficiently preserved for detailed de- 
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Description of Specimens. 

Mesembrioxylon, sp. 

Moorlands A (figs. 1, 2). 

The state of preservation is good. The lumen of the 
tracheick is not obscured by brownish matter nor do the rays 
contain any dark -brown substance. 

Orowf/i rings are clear 

Boidered pits uniseiiate, separate, and circular (fig. 1). 

I\IedvUarg rays uniseriate, two or three cells high, occa- 
sionally four or five. The cells are free from dark- 
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Fig. 4. 

Mcsriribrioxylon, sp. Yallourn A, Radial 
section showing pits in the field and 
tracheal pitting. x275. 

brown contents. Tliere may be one or two oval, oblique, 
apparently simple pits in the field (fig. 2). The presence of 
pits on the horizontal and tangential walls of the rays is well 
known to be a difficult character to determine/^) and negative 


(4) Seward, vol. iv., p. 169. 
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evidence is unsatisfactory ; however, pits do not seem to be 
pre.-'eni. 

No ri/)is of Sanio are apparent. 

]\£Ef{EMBBTOXYLON, Sp. 

Moorlands B (tig. 3). 

A considerable amount of compression has taken place in 
certain regions of this specimen. The medullary rays and the 
lumen of the tracheids are tilled with brown contents. 



x275. 

(rrowth j'inga are present. 

Bordered uniseriate, separate, and circular (fig. 3), 
only showing in regions of better preservation, 

MednUaf}} rcajs uniseriate, two or three cells high, rarely 
four or five. Many ray cells have dark-brown contents. 





The pitting in couuectioii with the medullary rayb is 
not preserved. 


It would appear that there is a close ajQinity between 
the two specimens. A resemblance to the living genus 
Calhtna is evident^ but until further material and more 
data are available it seems inadvisable to definitely imply an 
affinity with a particular existing genus purely on the evid- 
ence of the wood. It seems, from the characters described 
for both specimens, that they are best included under the 
genus Mesemhriojf ^lon instituted by Professor Seward. 



.rays, x 5.^. 

Material prom YAnnouRN, GiPPsr.AND» Victoria. 

Tnxs material is in a much better state of preservation an 
exhibits several features of interest. 

Eleven different wood specimens from Yallouni have bee* 
examined, but only sufficiently complete data have bee 
obtained to justify description of four. One Angiosperr 
was recognizable, while the remainder were undoubt edl 
Gymnosperms. 


tS) vnl . TTr- . n Oilft 
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Description of Specimens. 

Mesembrioxylon, <5p. 

Yalloiiin A. (^fig. 4). 

This wood shoNYs well-defined f/ioirth rinr/x. Traclieids 
or xylem parenchyma containing daik-brown matter were not 
observed. 

Average diameter of the tracheids is 45/i. 

Bordered pdx are in one or two row^s, contiguous but not 
compressed. Where the pits are in two rows they are alternate 
or subopposite (fig. 4). Pits occui occasionally on the 
tangential walls of the tracheids. 



Fig. 7. 

(Utpremnojeiflori, sp. Yiillourn. Tangential 
section showing luedullavy rays and occa- 
sional j)itihigou tangential walls of tracheids. 
x27o. 

2£e(lidlarjf raj/n simple, uniseriate, usually from one to 
•eight cells high, occasionally ten. Some of the ray cells con- 
tain dark-brown matter. There are from one to four circular 
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pits hi the field in connection with the rays. Tliese pits have 
narrow oblique slits (fig. 4). 

Spif'ffi appear on the tracheids, but no of 

SaJiio were observed. 

A])parenlly there is no pm euvhjinm. 

Mesembrioxylok, sp. 

Yallourn B (figs. 5, 6). 

(/rofrfh nn(/i< are well defined in this wood. No tracheids 
or xylem parenchyma with dark -brown contents were founds 



Oiipyesslnoxylon, sp, 

Yallourn. Tangential ^ 9. 

section showing Cupiesslnoxylon^ sp. Yallourn. 

medullaiy I'ays. Kadial section showing pits in the 

xo5. field and pitting on the tracheids. 

The average diameter of the tracheids is 30/1.. 

Banff'red plfi^ are circular, separate, and scaliered, 
usually in one ro-w. Occasionally the pits arc sHglitly 
flattened (fig. 5). 

MnluUari/ /v///.v are uniseriate, from one to eight cells 
high, occasionally more than eight cells (fig. (>). The ray 
cells are large and thick-walled , The pitting in con- 
nection with the medullary rays is well proserved, there being 
one large oblique pit in the field (fig. 5). Occasionally the* 
pit may have the appearance of a border. 
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CUPRESSINOXYLOK, sp. 
7-9. 


(rto^f Hi )uuj6 are well defined here. Many cell" have the 
lumen filled with dark-brown mattei The niedullary lays 
a.re close togetlier and have lighi-hiownish contents with 
occasional ‘'resin-spools.’^ 

Tlie avciage diameter of the trachcids is 20/; 
liordrred are uniseriate, separate, and ciiculai. The 
spring wood may show two lows of pits on a tew tiacheids. 
Pits also occur scattered on the tangential walls (fig. 7) 

M(*dvUary simple, uniseriate, and nuineious through- 
out the wood (fig. 8). They are usually from one to twenty 



Dddoxylon, sp. Yallourn, 
Hexagonal pitting on 
radial 'walls of the tra- 
eheids. x275. 



Dadoxylon, sp. Yallonrn. 
Niimorous small pits in 
the field. x27o. 


cells high. At times they may reach a height of thirty cells. 
Some of the ray cells have contents. The pits in the field 
are one or two oval and oblique, and there may be the appear- 
ance of a border (fig. 9), 

Xiflein pareyichyma is present with resinous (?) contents. 

The general characters, especially the pitting, in con- 
nection with the medullary rays, and the presence of wood 
parenchyma, suggest that this specimen should be included 
under Citpresainv ji yJon . 

Dadoxylon, sp. 

Figs. JO, 11. 

This is a roughly cylindrical piece of wood, oval in cross 
^tion, with the outer cortex preserved and remaining 
attached to the woody cylinder. The long diameter of the 
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whole is about 2‘5 cm. The ceil detail of the i^peoiinen i?, not 
well preserved, but the following details can be clotermiued : — 
In transverse section many cells liave the liiincu filled 
with blown matter. Occasional irregular strands of paren- 
chynia occur in the wood in places, but their nature <‘ou]d not 
be determined. 

Groirth 7nnf/i>i are present 

Horded' td pits on the radial walls of the tracheids are 
in two or more rows, alternate, compressed, and iiexagonal. 

Jledifl/ari/ /v/y-v simple, uiiiseriate, from one to eight cells 
high. Radial sections show numerous small oval pits in the 
field. Horizontal elements filled with dense dark-brown sub- 
stance occur in association with the rays. 

Conclusion. 

It would apjDear that considerable Gyninosperin forests, 
have contributed to the formation of the brown coal deposits 
of Moorlands, South Australia, and Yallourn, Victoria. Such 
forests do not occur in South Australia or Victoria to-day 
though there are occasional open forests of (^(dhfi'in growing 
under semi-arid conditions. No mixed Coniferous forests 
exist in these parts, yet these must have given rise 
to tlie Yallourn lignites which have yielded several distinct 
types oi Gymnospernis, namely, two species ot 
&/VO./ one CUipi^ei^siriovploit ^ and one Dadihrylon ( i ), 
The Moorlands forests would appear to have been more uni- 
form, so far as preservation of the wood allows one to say. In 
view of the abundance of Dicotyledonous leaf fragments from 
Moorlands, the scarcity of Dicotyledonous wood is strange. 
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ON A NEW GENUS AND SPECIES OF 

Australian lycaeninae. 

By Noeman B. Tindale. 

(Coninbidion f?*om the South ^liuytralian Museum. ) 
[Bead October 19, 1922.] 


Plate XXXI. 

Adalltma, n. gen. 

Forcwiiig with vein 11 parallel with vein 12, vein 6 arising- 
with vein 7, veiiib 1 to 7 (in male) bordered discally with 
black scaleto , costa strongly arched ; termen well rounded. 
Hind wing evenly rounded, apex of cell acute, vein. 3 arising 
some distance below apex of cell Beneatli white, with 
tei-minal beries of dots. Antennae shoit, less than half ex- 
panse of wingb. ‘Eyes smooth, palpi long. Type, A urumelia). 
from the Northern Territory. 

Allied to (^amJuhdcs, Hubner, to which it is, similar in 
venation. The shape of the cell of hindwiug differs from 0. 
rauf hospital, Hubnet, in being more acute at apex The 
antennae are extremely short ; in this character it resembles 
the peculiar genus Nesoh/caena, from which otherwise it is 
distinct. 

Tlie names chosen, ‘'adaluina” and 'hirumelia/^ are two 
native (Nungubuyu tribe) words meaning “flowing stream'' 
and “butterfly.” The butterfly was first taken on the banks 
of the Roper River by a native, at the aborigines' reserve^ 
which lb over 70 miles from the sea. 

ADALUMA URUMELIA, 11. sp. 

. Above. Eorewing silky-white tinged with blue; 
apex and iermen narrowly grey-black, veins tipped black at 
termen ; veins 1 to 7 bordered with black scales in discal area. 
Cilia black, tipped with white. Hindwinge silky- white, a 
terminal line black. Cilia black, tipped with white. 

Beneath. Silky- white. Forewing with two large terminal 
black spots in areas la and 2; terminal line black. Hind" 
wing with a terminal series of round black dots, terminal 
line black. Cilia black, tipped with white, at dorsum white. 
Antennae short, well clubbed, joints short, black, tipped with 
white; palpi long, tipped with black. 'Expanse, 30 mm. 

Q 
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hoc . — ^Northern Territory: Roper River, March, 1922 
(Mrs. H. E. Warren and a native). Type, I. 13771. 

This species is known from two males, one fragmentary, 
but the other perfect. Following Waterhouse and Lyell,<i) 
in a linear arrangement, it would be best placed between 
Ntsolycaena and PMliris. 


EXPI 4 ANATION OF PLATE XXXI, 

Pig. 1. Adalv>ma nrumelia, male, upper-surface, x3. 
3, 2. ,, ,, ,, under-surface, xB. 


(1) Waterhouse, 0- A., and Lyell, Butterflies of Australia, 
p. 76, 1914. 
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On the Ecology of the Ooloea District. 

By R. S. Adamson, M,A., B.Sc., and T. G. B. Osborn, D.Sc. 

[Read October 19, 1922.] 

Plates XXXII. to XXXVI. 

Comparatively little has been written about the ecology 
of the arid regions of Australia, though these form a large 
portion of the continent. In South Australia, which has an 
area roughly three times the size of the British Isles, five- 
sixths of the total area has under 10 in. of rain per annum. 
A vast field, therefore, is awaiting examination. One reason 
that has contributed to the neglect of this work is the difi&- 
culty of visiting the places and the time occupied in the 
journey. The recent opening of the Transcontinental (East- 
West) Railway connecting South and Western Australia has 
made very accessible an area that until the last few years was 
visited by but few white people. The Ooldea district lies well 
within this area, and offers scope for examining the arid flora, 
the more so that, owing to an abrupt change in the type of 
soil in the immediate locality two distinct hahitatb are avail- 
able. Cannon visited Ooldea recently in connection with his 
work on the Arid Flora of South Australia, but his acxjouiit 
was brief, and no attempt was made by him to deal with the 
flora as a whole. 

Ooldea is a station on the Transcontinental (East-West) 
Railway, 427 miles west of Port Augusta and 374 ft. above 
sea level. Tlie Ooldea district is one of great biological 
interest because of its situation on the eastern boundary of the 
Nullarbor Plain, at the point at which the railway line leave® 
the sandhills and runs over the limestone plains. In August 
of this year we made a stay of six days in the district, and ae 
a result of this visit the following account of the vegetation 
is given. It is a pleasure to express our thanks to the Pre- 
sident and members of the Ooldea Progress Association for 
the facilities they placed at our disposal ; to Mr. T. Davison,, 
engineer at the ‘'Soak,'' for his guidance in that area ; and 
to Mr. A. G. Boiam, stationmaster at Ooldea, for meteor- 
ological data and help in various ways. We are also indebted 
to Mr. J. M. Black, who has determined some of our material 
for us. Mr. J. H. Maiden, F.R.S., has kindly named the 
Eucalypts. 
q2 
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Physiographic. 

Tli-e Nullarbor Plain is an area of limestone country 
extending westward from Fowler Bay to beyond Eucla in 
Western Australia. Its east-west extent is 450 miles and 
its greatest nortb-south width about 200 niileb. The area 
within South Australia is 17,767 square miles, ihrougliotil 
the whole of which there is no watercouise o»r lake It is 
underlain, however, by the Eucla basin of artesian water 
which has been tapped by bores at depths varying from 
298 ft. to 1,500 ft, A bore sunk at Ooldea gave water at 
480 ft., containing 7*716 ozs. of salt to the gallon. 

Little has been written on the geology of the area, the 
account by Tate, (2) who visited the seaward margin of the 
Nullarbor Plain in 1879, being still the most complete. 

The Nullarbor Plain forms a part of the Bunda 
Plateau, which, according to Tate, is the * 'elevated bed of 
the older Tertiary sea, the sediments of which wore deposited 
within a very extensive granitic basin. The^e igneous rocks 
come to the surface at various places round the edge of the 
basin, an outcrop occurring to the east of Ooldea. According 
to Howcliin(3) the limestones are Miocene (Janjnkian), over- 
lain by older Pliocene (Kalimnan), at Wilson Bluff, near 
Eucla. 

The surface of the plain is not perfectly level, but rises 
and falls in gradual undulations. The limestone is (‘overed 
by a red sandy loam varying from a few inches to a foot or 
nfore in depth, which soil, being fine grained, bakes hard 
when dry. Fragments of limestone, however, are freely 
interspersed with the soil, and appear at the surface in most 
places, especially on the ridges. 

Here and there are "dongas,^' or slight depxessions vary- 
iner in area from less than an acre to some hundreds of acres. 
The dongas are said to be the largest at the western side of 
the plain. Those seen by us were sm^ll; they are said to be 
infrequent in the centre of the plain. The soil in the dongas 

(1) Itep. 3rd Interstate Conference on Ait/(’biau Wtder, 
laide, 1921, p. 16. Adelaide, Govfc. Printer, 192^ 

(2) Tate, R., The Natural History of the Country artnmd the 
Head of the Great Anstrolian Bight, Ti'ans. and Proe. Philos. 
Soc. of Adelaide, S. Austr., ii., pp. 94-128, 1879. 

(3) Howchin, W., ''Geologj of South Australia,'* pp. 157 and 
466, Adelaide, 1918. 

_ ( 4 ) A quantity of interesting information as to the Nullarbor 
Plain is collected, tafi a supplement to the Presidential Address to 
the South Australian Branch of the Royal Geographical Society, 
s^ion 1917-18. Proc. Roy. Geol. Sor. 8. Anstr,, xix., pp. 101-153, 
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is sandy and of greater deptli than on the plain, and, in those 
seen by us, free from limestone. Tn addition to the dongas 
there are numerous ‘‘blow holes,*' fissures of varying depth 
in the limestone, that open in many cases into caves below. 
3t seems probable that the dongas represent areas of sub- 
sidence. The whole structure of the iDlain is such that the 
rain which falls readily disappears below the surface. Only in 
the dongas is there sufficient soil to hold an appreciable water 
reserve ; the soil of the plains is too shallow. 

Starting at Ooldea and running eastwards for about 50 
miles is a sandhill region, consisting of a series of ridges of 
red-coloured sand with fiats between. The ridges, which may 
he as much as 30 ft. in height, run a 2 :)proximately north-west 
by south-east at Ooldea, but there are many irregularities 
and connecting ridge*^. The sand forming the lidges is rela- 
tively stable and no drifting of large masses occurs. Indeed, 
t>oine, at any rate, of the larger ridges have a core of travertine 
limestone 3 ft. oi so below tlie surface. The soil of the inter- 
vening flats is generally level and coui 2 >osod of finer ^larticles, 
and is consequently firmer. This soil, on the whole, appears 
deeper than on the ridges themselves Whatever be* the 
source of the sand, it is clear that a certain amount of wind 
sorting has taken 25 lace, with the result that over the whole 
area two liabitats differing in their edaphic conditions have 
been developed. 

About three miles north of Ooldea lies the famous Ooldea 
Soak. This is a shallow basin, 10 acres or more in extent. 
The sand of the Soak and its ^surrounding ridges is whiter 
and less stable than that of the majority of the sandhills; 
it rests u}X)n an underlying layer of bluish clay. Within the 
area there is considerable drift, so that the floor of the basin 
is broken by various hollows and ridges held by shrubs. Below 
the surface, at a depth of 5 ft. to 15 ft. or more, lies a water 
table, the water being fresh, somewhat alkaline, but generally 
quite^potable. The Soak has been the S(‘one of human activi- 
ties for a. great period of time, for it was known to the 
aborigines long before the ex 2 >lorcr, E. Giles (who was one of 
the first whites to visit it), used it as a base camp in 1875. 
Later it was used as a centre for sheep g razing, but appears 
to have been abandoned for that ])urpose some time before 
the building of the Transcontinental Line made it a ]>lace of 


(o) Brown, H. Y. L,, quoted Proe. Tloy, Geog. Soc. S. Ausfcr., 
loc. clt., p. 134. 

(0) Giles, E., Australia twice Ti'avcrsed, iL, p, 15^, 

(7) Brown, T., Proc. Boy. Gcog. Soc. S. Austr., lor, elf,, p, 149. 
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importance. At present over twenty \vell» Iiave been put 
down within the area, and water is puin})od to Ooldea at the 
rate of 10,000 gallons a day. It is legitimate to assume that 
the vegetation within the Soak basin has suffered somewhat 
fi’om human interference, and it may suffer still more if 
pumping peiinanently lowers the water level. Mr. Browji, 
referring to his visit about 1887, speaks of *h‘1umps of biill- 
ruslies’’ growing here and there. None are there now, while 
of the plants collected by us only Adriana iomentoi!t (( — locally 
called ‘‘ water-bush'’ — seems definitely indicative of consider- 
able edaphic water. Within hall a mile of the Soak, in a 
nortb-easterly direction, lies a salt lake or claypan, smaller 
in area than the Soak itself. This was dry at the time of 
our \dsit, but the friable soil overlying the day bed was 
impregnated with crystals of soluble salts, including gypsum., 
that caused a white efflorescence at the margins. 


CXilMATE. 

Climatological data for Ooldea w^ero not kept heforo 
December, 1916, because, until the construction of the Ea«t« 
W’est Railway, there was no settlement at the place. 'From 
that date rainfall records have been kept, the temperatures 
have been# recorded less regularly. The actual figures cover 
too short a period to allow of generalization on them alone, 
but, taken in conjunction with what is known of other places 
similarly situated, they are useful. 

The following table gives the rainfall in indies from 
January, 1917, to October, 1922 : 



1917. 

1918, 

1919. 

1920. 

1921. 

1922. 

Januai'v 

2-50 

0-00 

0*70 

0*00 

0*03 

0*00 

February . . 

1-15 

0*00 

1*63 

0*00 

2*83 

0*^ 

March 

1-18 

TOO 

0*00 

0*0(S 

0*28 

■ 0*71 

April 

1-24 

0*60 

2*13 

3*00 

0*01 

1*27 

May 

0-51 

0*63 

0*06 

1*39 

2*33 

0*25 

June 

3-4<) 

T06 

0*25 

0*45 

0*9! 

0*74 

July 

1-48 

0*16 

0*10 

0*(58 

0*15 

0*25 

August 

0^22 

T19 

0*57 

0*09 

0*15 

0*00 

Septeml>er 

0-76 

0*29 

0*06 

2*32 

0*03 

0*00 

Octol>er 

1-69 

0*72 

0*54 

0*64 

0*30 

0*15 

November 

1-16 

1-31 

0*20 

0*40 

0*93 

«... 

Becemlier 

0*73 

0*39 

0*33 

0*42 

0*33 

— 

Total for Year 

14-31 

7-35 

6*68 

8*16 

8*16 

\3*96 

Wet Bays 

65 

30 

27 

47 

43 

*27 


^Totals for 1922 on figuies foi; 10 months only. 
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The monthly average temperatures in degrees F. at 
9 a.m. and 4 p.m. are given below, no maximum and minimum 
readings being available: — 

Jan Feb. Mar April May Jtrne July Au^ Sept. Oct Nov. Dec. 

9 a.m. 70 6o 74 o5 52- 45 48 49 57 o8 65 75 

4 p.m. 105 104 99 90 89 75 6.5 89 90 95 103 106 

The highest shade temperature iceorded is 125° F.. which 
occurred in Januoiy. 

The rainfall is not only low but erratic. Though, 

broadly speaking, the summer is the dry season and the winter 
the wet one, the falls at best are too low to make the winter 
always a season of active vegetation, whilst a heavy downpour 
in the summer may have a marked effect in producing con- 
siderable activity on the part of some of the annuals at least. 
Owing to the very porous soil the rain sinks into the ground 
as it falls, there being no sign of a watercourse in the district. 

Another feature in regard to the rainfall is the amount 
that falls at any one time. Though the monthly total may 
seem relatively high, if it be composed of a number of small 
showers, as is often the ease in arid Australia, the general 
effect on the vegetation is slight. Cannon has drawn atten-* 
tion to what he terms effective and ineffective rainfall in 
arid South Australia, a fall of 0’15 in. in twenty-four hours 
being insufficient to produce more than a surface wetting of 
the soil. This important feature, which is recognized by Aus- 
tralian pastoralists, must be remembered when considering 
the monthly falls at Ooldea or any other station in this part 
of arid Australia. 

Tile temperature records show the climate to be one of 
oonsiderable extremes. Short periods of great heat, over 
100*^ F. in the shade, may be expected during six months of 
the year, while the average daily temperature at 4 p.m. 
INTov.-Feb. inclusive is 103° F. or over. The area, however, 
is so open that heat is rapidly lost by radiation at night, 
even in summer, while in winter the diurnal range of tem- 
perature on the soil between sun heat of the day and at 
night is still more severe. Ground frosts are not uncommon 
•on clear nights during three or four months of the year. No 
records of temperatures at the surface of the soil have been 
taken, but it is certain that they must reach very high figures, 
especially during the summer. In August, at the time of 
our visit, on a day on which there was a frost upon the 
ground before sunrise, the sand at midday was so hot in the 
sun that it was uncomfortable to touch it with the hand. In 
summer the heat at the surface of the soil must be so great 
as to seriously affect plants unless they are well insulat^ at 
the '‘collar'" by cork or some other nonconductor. In this 
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connection it may be noted that perennial lier])a(‘eouh j)lauts 
are noticeably rare in the Ooldea flora. Another adverse factor 
is the drying winds which sweep over the plain. Ooldea is 
80 miles from the sea, and the intervening country is similar 
wateilevss plain or sandhill. Even the south aiul^ soulh-west 
winds have tlicir humidity reduced before rea(‘hing Ooldea, 
while any other wind travels cousidorai)ly furtlier overland 
before it gets to that place. a\ 11 winds, but (^spotnally those 
off the deserts that He nortli and north-east and north-west, 
must be regarded as influences opeiating aclverscly to the 
vegetation. 


Previous Work on tuu Kloua. 

The paper of Tate before mentioned iuelndes a list, of the 
flora at the head of the Bight as well as some notes on the 
vegetation. The region traversed by him, being near the* 
coast, has a higher rainfall than Ooldea, and also gains <‘on 
siderable moisture from sea mists for a distance inland ot 
20 miles Nevertheless, the vegetation seems essentially 
similar. Tate’s notes on the flora are valuable, csjiocially 
notewoithy being the clear distinction that he makes between 
such halophytes as Arfhrocwwum sp])., and xcro])hytcs as 
Kochid mVifolia. Saltbushes, Ainpfet spp., are assigned an 
intermediate position; they show considerable salt toleration, 
but not to the same degree as the truly halopliyiic ahnihhy 
Salicorniaa. 

The Ooldea region has been studied floristically recently 
by Biack.^'iO) Cannon visited the district in 1918, and his 
observations are included in his recent work on the ‘'Avid 
Portions of South Australia.’' No attempt is made^^’^ by 
Cannon to give a complete account of the flora, but tlie main 
habitats are studied with reference to some of the most pro- 
minent plants occurring theie. Cannon distiaguislies the 
Nullarbor Plains, the sandhills, and a transition region 
between the two ; the dongas and the hollows hotweon the 
ridges iii the sandhills are also indicated as jirobably din* 
tinct. With his account we are in general agreement, except 
thaPthe characteristic bluebuahes and saltbushes of the plaiim 
are classed by him as lialophytos. With this we disagree. 


T., ?oc. c/7,, p. 147. 

(9) Tate, R., Uh\ c?f., pp. 118421. 


tiO) Black, J. M., TraiLs. Roy. Soc. S. Austv., xlL, pp, 

1917, and xlv., pp. 5-24, 1921. 

(in Camion, W. A., Plant B a bits a j id Hiihiiats iu the Arid 
Fortioiis of South Australia, Carnegie Inst, of WuHliington, PtibL 
No. 306, 1921, pp. 81-89. 
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Vegetation. 

At least two very markedly different kinds ot‘ habitat 
ocenr near Ooldea, namely, the Nullarbor Plain and the sand- 
hills. These will be described separately. 

XuIIarhoi PUdn . — The plain itself bears a very open 
vegetation of a highly xeiophytic character. The soil being of 
a porous nature, and one which does not easily form a dust 
mulch, the water supj^ly for vegeiation is scanty and very 
uncertain in amount This is clearly expressed in the sparse 
plant covering. On the plain itself trees or woody plants of 
any size appear to be absent. 

The chief plants are the “bluebush,’’ Kocliia sedi folia, 
and in rather Jess quantity the ‘‘saltbush, Afriple.r rest- 
aaritim, which occur in communii ies which are often sharply 
delimited from one another. Other species of Korina and of 
Ati'ipler also occur, but in less quantity, c.// , K. inpirra, 
V. eiiodada, K . piji amidaia^ etc. 

These plants, which we may term the '’character plants,” 
are small bushes, 1 ft. to 2 ft. in height, which stand in most 
parts at considerable distances from one another — often as 
much as two to three yards (pi. xxxii , fig. 1). Tn spile of 
this condition, however, in which the plants develop quite 
independently of their neighbours, the communities are 
usually quite pure as regards their character species. Korfiia 
.^edi folia is much more common than Afnpler, and covers a 
much greater area of the plain. It occupies nearly all the 
surface where the fine-grained red soil occurs, while Airiplex 
vesica rivm occurs in those jiarts where some sand is present or 
the soil is deeper and looser. The latter is especially abundant 
near the eastern margin of the plain and along the line of 
junction with the sandhills. So far as our observations 
extends Koch la would appear to be more xerophytic, or, at 
any rate, able to withstand drier conditions. This agrees 
with the observations of Tate/^ 2 ) describes the plateau 
near Eucla as covered with Koch la, while A triplex occurs in 
slight depressions around, but not extending into, saline 
swamps. These Chenoi^odiaceous bushes, which have their* 
leaves more or less densely covered with hairs or scales, appear 
white or .silver-grey in colour, and, growing as they do in a 
soil that also appears pale owing to tlxe numbers of limestone 
fragments, give a landscape at once characteristic and peculiar. 
The observer lias a sense of uniformity and vasiness which is 
unbroken by any marked change in the surface or by any 
sign -of life, either bird or animal. 

(i2)Tato, Trans. Phil. Soc., Adel. vol. xi., p. 120. 1878. 
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The plants have rather small leaves, which are spread- 
ing, and, especially in Kochia ^edifoha, distnuhly succulent. 
Tt seems possible that these plants not only store up water in 
their leaves when rain falls, but also possess the power of 
absorbing moisture directly by their leaves by means of the 
hairs or scales. All the residents, both here and in other arid 
parts of the State, remark on the obvious freshening up of 
the bluebush or saltbush that occurs immediately after raiti. 
On the other hand, the hairy covering may well be correlated 
with the intense light and heating that the plants in such a 
habitat have to withstand. 

Tlie severity of the conditions for perennial plants here 
is expressed both in the open nature of the communities and 
also in a striking way by the amount and number of dead 
plants that occur (pL xxxii., figs. 1, 2). Whole stretches may 
be seen, extending a mile or more, in which all the perennials 
are dead, presumably killed by drought. No evidence of fire 
was notic^, not even in the neighbourhood of the railway 
track, and, except at the margins of the i^laiu, little ef!e(‘t has 
been produced by the ubiquitous rabbit. 

Besides these perennial plants a very considerable number 
of annual species occur on the plain between the bushes of 
Kochia and Atrlfle.i', The amount and nature of these 
annuals vary according to the season at wiiich the rain falls, 
and at certain times may temporarily alter the whole general 
appearance. At the time of our visit very little rain bad fallen 
for some time previously, and this therophyte flora was poorly 
developed. One of the most abundant annuals was ^aUoia 
hali, var. whicli at this season was dead. The 

plant occurs in great abundance in parts, and appears es^^eci- 
ally to spread where the Kochia has been kill^ off. Other 
very generally distributed annuals were OeflutUpiernm 
Drummondiiy Zygophyllum omtmn, Angianthm tomeriionui^^ 
Gnephosis cyathopappa, Goodema pimatifida^ Goodemm 
pmilUflora, FeUpteruvi pygmnemn, Lepldkm phlehopeMum, 
BchinoBpermum concamm^ IsioUopm gramim folia ^ and 
Tetragonia cetpama, also Bassht scleroloemoldf»y perennial. Of 
* these the first two were the most abundant or most prominent. 
Oeplialipterum especially, with its wliite flower-heads, gave 
quite a character to the plains. , 

At the time of our visit grasses were remarkable for their 
scarcity; a few scattered plants of Danthania pmcillata and* 
Stipa uiacea and Stipa ncahra were noticed, but so few that 
nowhere on the plain was grass vegetation at all prominent. 
At other times these grasses, and especially Stipa, sp., may 
become a marked feature after good rains. At the time of 
our visit most of the Stipa plants noted were dead. 
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Dongas, — Tliese are shallow depressions of varying ^ize 
and extent whicli occur scattered over the plain. Except in 
the smallest and most shallow, there a considerably greater 
quantity of soil in them — a soil, too, which is much freer 
from limestone fragments. 

The dongas examined, which, however, were all com- 
paratively close to the eastern border of the plain, bear a 
vegetation with trees or shrubs (pi. xxxii., fig. 1). The most 
general were species of Acacia, especially A. aneura (mulga), 
A. Oswaldii, J. fetragonophylla, with less often J. 
RandeUia'iia. 

Other trees occurring were Fifiosporum phillyraemdes^, 
Fusanns pemca7ius, and locally Casiiarina lepidophjoio. This 
last was seen only in the largest depressions where there was 
most soil. E7*emophila Latrohei occurred rarely. Beneath 
these trees the soil was quite bare in the smaller depressions, 
but in the larger ones lierbaceous plants (mostly annuals) 
were present in some quantity. These were generally quite 
-different from those on the general surface of the plain; 
Cephalipternm Drummondii, however, was usually present. 
Stipa scahra was locally quite abundant, though at this season 
it appeared dead. 

Other annuals found in these dongas were FaUola hah, 
Lavatera pleheja, ConvoJvidv^ eruhcf^cem, Lot kb aKBiraVhs, 
var. piiihescens, Helipfernm fiocihinichnn^ yicofiana 
lens, Cdlandrinia volabdis, Pimelea simple, v. 

In several of the dongas near the eastern margin of the 
plain much of the undergrowth has been destroyed by rabbits, 
which have their burrows there. 

At the eastern margin of the Nullarhor Plain a certain 
amount of change in vegetation is seen. More soil is pre- 
sent and a richer vegetation develops. Small trees and shrubs 
occur scattered over the surface, though often localized in ^ 
peculiar way (pi, xxxii. , fig. 2) . Ijiost of the shrubs found in the 
dongas grow in this situation, with the exception of Casaanji/i 
Jepidophloia. Tlie most abundant shrubs are Acacia anevra, 
A, tetragoiio^diylla, and Eremophila hatrohei^ with Acacia 
Eandelliana, A. OfnvaMii, Piffosporttm phillyraeoidt^, 
Fust<muB perdcuriitB, and Eremophlla opposit%foUa , less fre- 
vquently. Here also the undergrowth is rather more luxuriant; 
Kochia sedi folia, Atriple.c vesfcariam, and others occur some- 
what closer together. The annual flora resembles that of the 
plains themselves, but certain perennial plants appear in this 
zone, c.r/.. Solan am enana/e, S, coaotilifenm, Slda corru^ 
gate. On disturbed ground near the village Calamdrima 
polyamlra and EKpliorhia Drinnmondii are found in some 
quantity. 
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Sif/u/hill.'i , — The vegetation of the sanclhillh to the oast 
of Ooldea is a marked ooiiti*asi to that of the Nnllarbor Plain. 
In place of the dwarf ^rey or white Clieii^opodiaceous hushes 
of tlio latter, the sand hills bear a relatively Inxui'iant covering 
of trees and shrubs. These differ both in their much larger 
size, and also very much in leaf form. While the phints on 
the plain have more or less spreading, tliouoh hniall, leaves 
which are succulent and covered with hairs, almost all the 
plants on the sandhills have smooth leaves whicli arc hard in 
texture and placed with their edges to tlie light, being eitlier 
pendant or vertical. The leaves are eitlier quite glabrous and 
polished as in spp , and M ipipontm ^ or grey in 

colour, due either to wax or to a covering of very small hairs 
that do not spread from the surface, as in several speides 
of Arae'ut. Even those plants such as 'nut^ Jioi^ni(ie<( y 
and others which are almost or quite leafless liave their assini- 
ilatory blanches erect or pendant, not spreading. This leaf 
character applies both to the larger bushes and trees, and 
also to the smaller uudei'shrubs which here bear, for the most 
part, small hard leaves placed more or less vertically This 
difference iu leaf type makes the vegetation on ihe two parts 
very distinct, even when seen from long distances (pis. xxxiii., 
xxxiv,, fig. 1, and xxxv.) Tn both situations it mav be 
remarked that all the plants are evergreen ; not a single 
deciduous plant was found. 

For purposes of description the vegetation can bo divided 
into three portions: (1) the sand ridges, (2) tlie hollows 
between, and (3) the basin known as Ooldea Soak. Even with 
this division the vegetation presents at first glaiu'e a rather 
bewildering lack of uniformity; many plants are ajjparcntly 
localized in their distribution, and situations externally very 
similar often bear different plant populations. This variability 
tan to some extent be explained by a recognition of ihe fact 
that the sand is not uniformly ^abilized. Tlie plants in 
different places vary iu their officiency as sand retainers, ft 
may also.be correlated with the frequent limiiaiion of areas 
drenched by rainstorms. These '^patchy'* rainfalls may make 
certain places good seedbeds, while the surrounding areas are 
too dry for a liigh percentage germination or oven any at all 
that season. The result is that while some sandhills are ablaze 
with the flowers of an abundant annual flora, others a few 
miles away are without any appreciable annual growth at all. 
It is well known to pastoraiist-s that the season at which a 
soaking rain falls profoundly affects the type of annual flora 
that results. It seems to us quite legitimate to assume that 
the germination of other plants is affected also, and hence that 
different phases of an open flora may be shown under similar 
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edaphic conditions within a hliorl distance of each other, 
because the climatic factor oi lainfall havS vaiied as a result 
of some fortuitous circumstances, ^ , a local thunderstorm. 

A fuither factor affecting this variability is intei’ference by 
man, which has been not inconsiderable in some places. This 
interference is partly caused by the aborigines, who cut down 
and uproot trees and shrubs around iheii cami:>& in an aston- 
ishingly leckless manner, and partly to the demand for wood 
during the construction of the railway line. 

The sand ridges have a ratlier varied flora, amonp* the 
most prominent and generally distributed plants on the ridges 
are J caexa liurqjhx/lhi ^ known as the ‘‘sandliill mulga^’ , A. Vxgu- 
luta^ Dodonaeti and, rather less generally distri- 
buted, Le 2 )to,^permum laevigatinn ^ var. These, with 

locally some quaiitit}^ of IlaliCft leucopf era^ (heviUeti hteno- 
boiif^a, (h'('ViU((i jinin folia, and Hnsmaea Walheri, mark the 
earlier stages in the stabilization of the sand. Frequently 
ccmniunities of these plants occupy the crest of the ridge while 
tlio sides of it have others which represent the lesult of a 
more stable condition. The most prominent of these a>re 
niallee forms of E avail/ pi an. The most common are E. oleosa, 
E. leptophi/lla, and E. sp. affin. oleosa, while E, fransconii- 
nviitalis is rather more local. Other plants horo arc Acacia 
JRandellkina , .L. Oswaldii, J. aiivura, Eremopliiln alfevm- 
lolta, and fJas^^ia eve/no plilla . In some parts Callifiis rei^ni- 
cosa, (h'cvillea nefatophi/lUi, and ffakea mulfillnectta occur in 
this situation. Those last three species were all seen at 
Immarna, 20 miles east of Ooldea, but not in the immediate 
vicinity. 

On some of the sand ridges near the margin of the plain 
(Uisiitirina lepidophlola occurred both on the sides and even 
’extending on to the crests of the ridge, but this was not 
general. When the sandhills had become more stabilized the 
mallee and its associated plants extended over almost the 
whole, occupying both sides and crests. Indeed, the notable 
Eucalj/ptas pi/riformis seemed only on crests of ridges. 
Wlietlxer the covering consists of Acacias and Leptosperm'im 
or mallees the canopy is not wntinuous, co-nsiderable spaces 
being left between most of the plants. A marked feature, 
and one most obvious with the plants on the crests, is the 
presence of large quantities of dead branches and wood. 

Beneath the trees and bushes a moderate amount of 
undergrowth occurred in some places, though in parts the 
sand was practically bare. Of perennials, on the crests there 
occurred Pimelea microcephala, Bhagodia Frehsii, while on 
the slopes the ' 'porcupine grass'' Triodia irritans was locally 
very abundant, forming what appeared at a distance to be a 
continuous cover; associated with it was Bassia echinopsila. 
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Locally, annuals were abundant on thebc sand ridges; 
these were largely composites. The annual flora is strikingly 
different from that occurring on the plain. On the crests of 
the ridges, and apparently confined to such situations, were 
Calwndrinia di^perma, Stenopetalmn M priocephahi.^ 

thisoceplholus, Waitzia acuminata, and Fodotheca am/ mfl folia. 

Others are less restricted in their habitat, as Trii/Io- 
chin centrocarpay Trichimum alopecuroideum, Galandriaia 
v6lubili$, Stenopetalmn sphaerocarpum, Grassula verticiUarh, 
Mrodium cygnorum (very local), Zygophyllum sp., Foranthera 
microphylla. Didiscus cyanopetcdusy Minwria leptophylla 
(perennial), Brachycome dliaris, Angimthus tomentosus, 
Helichrysum amhigu/wm (perennial), ^T. LawrenceUa, H, 
f,orihundum, K, hyalospermum, R. strictum, R. moschatumy 
R. Toseuvi, Senecio Gregorii, S. hrachyglossm. 

The geophyte Thysano,tus exilifiorus also occurs) here. These 
herbaceous plants for the most part grow on the sand in the 
spaces between the bushes and not immediately under them. 
]^low most of the bushes or trees there was an area covered 
by dead leaves, fruit, branches, etc. This appeared to pre- 
vent the development of an annual flora. 

RMows between SfmdkiUs ^ — ^While in a general way a 
distinct flora for sandhill hollows can be recognized, this flora 
varies greatly in accordance with the amount of sand that is 
present in the hollow. In nearly all cases the soil is much 
firmer in the hollows than on the ridges and the vegetation 
less dense and more easily penetrated, largely owing to the 
presence of tallish trees in addition to the bushes. The 
generally most abundant plants are Myoporumf platycarpum , 
which is a tree 20 to 30 ft. in height, with Hcterodtndron 
oleifoUum, a bush or small tree. These form the general 
character plants, but grow in association with many others. 
Of trees Fittosporum phillyraeoides is most abundant, and 
of bushes Acacia BandeUicma, A. au^wra, A. OrncddU, A. 
cMetioides, Eremophila glabra, B. Latrobeiy J?. altermfolkiy 
Cassia Sturtii, C. eremophila, Fusamts acuminatm, persi- 
carms, Dodonaea microzyga. When more sand is present 
Casv>arma lepidophloia becomes abundant, growing into large 
trees, which form an open forest, which will be referred to 
later. As in all the communities around Ooldea the plants 
are rarely in close contact with one another, but stand at 
intervals. 

The undergrowth ip. the hollows is variable both in 
amount and in composition. In parts it is quite absent, but 
for the most part some undershrubs or herbs are present. Of 
the former Olearia Muelleri and Wcstringia rigida are the 
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most abundant, together with Xitrajia Schoeheri and Zf/qo- 
phf/Ihfw jrjfticulosum, which are more local 

Tn some parts, and more especially towards the margin of 
the Nullarbor Plain, where veiy little sand is present in the 
hollows, A triple If restcarnn/i and other species may occur in 
some quantity, also Gmtpstphs eonocephala is abundant. This 
last is a plant which at first sight bears a most striking 
resemblance to Kochia i^edi folia, a resemblance that is empha- 
sized when it is growing with Afriplei spp. (cf Tate, loc. 
dt.J Other perennials in the undergrowth are Bhagodia 
'^pinestcens, var. deltophylla, and Scaevola spmescens. 

The annual herbaceous flora is much poorer than that of 
the ridges, and but few species appear limited to this habitat, 
e,g., Calofis Insipid ula, Brachyeome pachyptera, and 
Triclivuam lucanv/tn. Some species, however, are more 
abundant here, as Hehpterum strlctum, Tetropoma expanm^ 
and Fimelea ^mplea ; St%pa, sp., apparently dead, was also 
locally abundant, and Banthoma pemcillata occurred occasion- 
ally. When the limestone soil came to the surface in a hollow 
the animals of the plain were present. 

Forent — Forests of (Uisuarina lepidopfdoia occur 
to the south of Ooldea. In this vicinity the forests have been 
much reduced in quantity owing to the utilization of the 
timber for condensers and other activities associated with the 
construction of the railway. At present untouched forest is 
not met till about seven miles are traversed (pi. xxxiv., fiig. 2). 

The forest occupies rather flat hollows between sand 
ridges. The soil, however, is sandy and rather loose all 
through, even in the centre of the flats. The Casuarinas 
extend on to the sides of the surrounding ridges but not on to 
the crests of them, wliich are covered by Acacia linophyUaf 
A aneura, and A. Osimldii, «.e., with a typical san&ill 
crest community. 

The forest is a very open one, and the trees are often of 
considerable size. Measurements of some of them showed a 
diameter of 26 in. at 1 ft from the ground, and a height 
of approximately 50 ft. was estimated. When mature the 
trees have spre^ing branches, though in the young condi- 
tion their habit is somewhat strict and pyramidal. Numerous 
young trees were coming up in the forest. The '*oaks'' far 
overtopped any other pants, the other trees present being 
much smaller; these are Myoporam piatycarpum and mallees 
(E, oleosa, E, $p. affin, oleosa, E. leptophylla). The 
latter occur on the slopes and ridges, and may reach a height 
as great as Myoporum, i.e., 20 ft. to 30 ft. Below, and 
especially between the trees which nowhere form a contiiinous 
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canopy, is a considerable assemblage of shrubs or bushes. Of 
the most prominent are Fiimnus actntuiutfus, F. pci'^icariuH^ 
Dodonciea aifeniutfa, U, nncrozyga, IJtiereodendion diet- 
fohitm, AfutvUi Eandelhanay .!, coUeiioideH, J. feftagono- 
phylh(, A. OstJ'(ddii, A. hnophylla (locally), Ft}fifn, 

C. er( mophila^ Bvi^moplula fjofrohet^ K. (df< vuifoha. As 
undershrubs there occurred Oleana Muelh'H, W t t^fnngiti 
rigida^ and Atriplej vencarunn, all, however, ratlior local 
Annuals and herbaceous plants were not at all prominoui, a 
few individuals only being noticed of ZygoplnjUum ovnfnm, 
Calavidrinm voliMbilis, and Eehpfcrum floribitndinn . 

While the forest of Ca^imrlna lepldophloia is rather 
limited in its distribution around Ooldea, further to the east, 
as can be seen from the railway, it commonly occupies the 
sandy hollows, while mallee occurs on the ridges. 

The part where the Casatarina trees have been cut down 
shows some signs of regeneration, young tiees are springing 
up in places in some quantity. The other plants of the forest 
have been left by the timber-getters, and in the cut areas form 
an open scrub with many more undershrubs than occur in 
the forest itself. Atriple^v ve^icannm is abundant in parts, 
and in others OUaria 2luelleri and (*rafy,sfi/Jns conovepliahi 
form a distinct layer of undershrubs. Htjpa ^('facm is also 
abundant locally. xinnuals, too, aie more fiequent here, 
though not very prominent. Besides those of the forest there 
were ffelipterum Hfrictinn, Ilellchn/fitun fjnru nvcUa^ Angi- 
anth'us \tomentoBm, Sahola IcaN, and L(pidtnm plilehopr^fahnn, 

Ooldea Soak. — It will be recalled that the Soak is a basin 
in the sandhills, itself filled with sand that is thrown into 
small ridges. This sand is white in colour, not red, and is 
rather looser in texture than that in other parts. On the 
sandhills composed of this white sand in the part just 
around the Soak certain differences occur in the plant popula- 
tion; Acacia hnophylla is rather less abxindant and Lvpfo- 
Hpermxm laevlga^tum more so. Also a certain number of plants 
grow on this white sand which wore not noticed ^elsewhere. 
Among these may be mentioned Grevilha BfeHohotn/a^ IJahut 
hacopfera^ GyroBtemon mmnJosifh, and F uoalypt kb pyn fornns. 

Hie basin of the Soak itself has been the seat of some 
interference owing to man’s activities. For centuries this 
has been a camping ground for aborigines, and in more recent 
times the wliite man has utilized it. As a result, a consider- 
able part of the basin is bare sand, which is liable to drift, 
and which has only the tops of the ridges occupied by plants. 
The most abundant are Leptospennum l^evigainm ^ var. 
mmuB^ and Melcdcnca j/fxrvi flora. Other plants are not 
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piominent ; indeed, one or both ot* these two are often the only 
plants pie^ent. The other species pieseiit aie Dodomiea 
utU^nnafa, Acavia ht/tilafft, (Uibnia ernuoidiihi^ with locally 
ffihhevtla cn^piihi and Adnatut inwmlosa ^ the lasinanied in 
hollows. On the bare sand there weie occasional plants of 
Ix'dh, M i/novephnlui^ Sfiidrtii, and a few tufts of Sfipa, 
sp. These scattered tnfts appeared dead and were much eaten 
down by rabbits. 

In the Soak the water-table is about 5 ft. to 15 ft. below 
the surface, but yet this seems to have very little effect on the 
plants. Adriana tomentona^ and possibly Melaleuca ^ are the 
only species that seem dependent on the presence of ground 
water. Adriana^ which is known as the ^ 'water bush,” has 
a leaf very different from any other plant found in the district. 
It is relatively thin and spreading horizo-ntally, neither at all 
succulent nor hard and coriaceous. The leaves and slioots of 
this idant have a much vsnialler water content than most of the 
other plants found. 

Leptospa mam^ which is such a feature of tlie sandhills 
in the basin, also occurs on many of the sandhill ridges in 
positions quite remote from supplies of bottom water, and it 
seems belter logarded as a plant characteristic of loose sand 
than of moisture. 

Halt Lake. — Separated from the Soak by a high ridge of 
sand with the typical vegetation of Jwcm, etc., is another 
basin ocettpied by a small salt lake (pi. xxxvi., fig. 1). At 
the time of our visit this lake was dry, and the loose level soil 
of the bed was largely composed of soluble crystals, amongst 
wliich gypsum crystals were numerous. 

The main bed of this lake was bare of plants, but round 
the margins occurred a lialophytic vegetation. That nearest 
to the bed was an open community of Artliroenemumy spp. 
(A. kalocnemoideSf A. Ircdocnemoides^ var. pergranuMnm^ 
and Aridn'oenemam^ sp.). At a slightly higher level occurred 
Frankenia iruficalom^ often almost pure or mixed with a few 
plants of J fr}ph,r paludo.<^um ^ Bama diacaniha, Kochia kreiu- 
folia, Meaemhr pan them aw ae.qadatu'aley Xifraria Hchoehen, 
while still higher on the sand just below the typical bushes of 
the surrounding sandhill flora occurred Hahola hdi, Alriplex 
vemun-ia^ Sfipa, sp. (dead tufts), Oalandrhiia volfthdin, and 
/JidiHCKii c pa trope Beyond this zone one passed into the 

typical sandhill flora (pL xxxvi., fig. 2). 

RELATIONSHIPS OF VEGETATION. 

The salt lake just* described was interesting, especi* 
ally as demonstrating the total change of flora that 
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occurs in those parts where the soluble salts in the soil 
reach a high concentration. None of the species of the 
‘^saltbush’^ or '‘bluebush^’ vegetation of the plains, which 
have so often been termed halophytes bv other workers, were 
present aroxind the lake, with the exception of .1 triplex vem- 
earinm in small quantitievS near the extreme margin , Tlie 
A triplex of the salt lake was Airiplex which also 

occurs in coastal salt swamps; it is a true halophyte. The fact 
that halophytic vegetation is composed of members of the 
Chenopodiaceae, and often of species of the same genera that 
occur on the Nullarbor Plain, cannot be taken as proving that 
the character plants of the latter habitat are halophytes, as 
was assumed by Cannon. This distinction between the halo- 
phytes of a salt lake and the ' 'saltbush' ’ or "bluebush^’ com- 
munities has previously been noted by Tate floe. eit.). We 
regard it as an important one. 

In any climate where the evaporation rate is in excess of 
the precipitation the soil will tend to accumulate considerable 
quantities of soluble salts. But in no part of the Nullarbor 
Plain was there any sign of surface accumulation of crystals. 

The communities of Kochla and A triplet' that occupy the 
surface of the Nullarbor Plain with their rich crop of annuals 
ought to be regarded as representing a semi-desert flora rather 
than a halophytic one. The bluebush, and to a less extent 
the saltbush, seem to represent the succulent flora for this 
region. Comparisons would be better made between them 
and the constituents of the succulent communities of South 
Africa or America than with halophytic plants. 

On the Nullarbor Plain the vegetation of the dongas, with 
the scattered small trees and bushes, represents a further 
advance that takes place in that area with wacreasing amounts 
of soil, and especially of moisture. The communities of the 
dongas were surprisingly like those developed on the sandhill 
hollows. Tliey appear to exist under very similar conditions, 
though the vegetation is much more sparse and less advanced 
owing to the more severe environmental conditions. Con- 
sidered in relation to the plain formation as a whole these com- 
munities of plants in the dongas appear to represent what 
Clements <^3) would term a post-climax ; that is to say, while 
the general climatic and edaphic conditions cause a stoppage 
of development on the plain at the stage of an open com- 
munity of bluebush, in the slightly more ravourable conditions 
in the dongas the process is carried to a further stage. This 
further development can be traced to some extent; in the 
small^ depressions only very xerop^yllous species occur, e,g., 
A coda Mragonophplla; larger depressions with more soil have 


03) Phmt Sucoession, 1916, p. 109. 
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Atidcid aiuma, and sometiines Pit^osponint phiUpnu tnch^; 
while in the largest, which have most soil, the furthest devel- 
opment occurs, and Cavtamid Icpuloplxloui forms small ‘^craps 
of woodland. 

The vegetation of the sandhills stands in marked contrast 
to that of the Nullarbor Plain. Under the same climatic con- 
ditions on the sand, even in the most exposed positions, the 
plant communities are of large woody plants, and the general 
effect is of some luxuriance. This effect is perhaps more 
apparent than real, but is certainly marked as compared with 
the plain. The difference must be attributed to the difference 
in soil. The loose sand has practically no run-off — all the rain 
falling percolates into the soil at once. Further, the sand 
readily forms a quite dry dust mulch on the surface which 
prevents loss by evaporation, whilst the relatively coarse soil 
particles carry on a certain amount of condensation. The 
much finer-grained soil on the plain, on the other hand, will 
not condense, and, owing to its much greater water-raising 
power, will lose water by evaporation instead of forming a 
mulch. As was pointed out above, on the sand we have two 
distinct sets of communities — ^those in the hollows and those 
on the lidges. The former bear a close relation to the com- 
munities existing in the dongas, but development proceeds 
further owing to the better soil and the shelter afforded by 
the ridges. 

Two moderately distinct communities can be recognized, 
namely, that of Myoporvin platycarpum and B^eterodendron 
oleifolium and the open forest of Casmrm'a lepidophlcna , The 
former occurs where less sand is present. In both cases some 
developmental stages can be recognized, especially when one 
compares some of the hollows near the margin of the plain 
with those further east. The early stages are represent^ by 
Atrlpifesr vesicariunt generally with bushes, especially of 
Acacia amt era ^ A. Ea'i^elUann, and Eremopliila Latrobei. In 
the Byoporvm-Hefcrodendrort phase, which appears as a 
climax, the A triplex disappears, but the other bushes are still 
present. When more sand is present the climax appeaars to 
be the Gasu/wivn lepidophloia forest. It is noticeable that 
this, rather than the M yoporvm-Reteroden'dron^ community, 
occupies most of the hollows further east, where the sand has 
become more distributed. The portions of this forest which 
have been cut down show a return to the earlier phase with 
considerable quantities of Afriplex veBuari'ttm as under- 
growth. 

The sandhill ridges, as described earlier, exhibit ’a series 
of developmental phases of which mallee (EncalyptuB) 
appears to be the climax. Here again the succession generally 
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reaches? a more advanced phase as one passes east for 15 to 
20 milos, where mallee is found to covei almost all tlie sand 
ridges. On the other hand, nearer the plains, the presumably 
younger sandhills are almost or quite without mallee and are 
occujpied by Acacias. 

To summarize, excluding llie salt lake with its highly 
saline special conditions, one can I'ecognize probably four tyi)os 
of vegetation: — (a) The Nullarhor Plain, with its o])on com- 
munities of Kochia f>edifolm ov Atriple ^ i'be sand- 

hill ridges commencing with Leptospernunn laevujufuni and 
xlcacia lutophi/IIn, etc., and culminating in an open mallee 
community; (c) the sandhill hollows with sandy soil culmin- 
ating in open forest of Oanuanmi lepidophloia; and lastly, 
(d ) the hollows with firmer soil which appear to reach a climax 
in the community of M poponm plati/(Wi>im and /feiero- 
cfetidioH olei folium. These last two are very closely allied and 
all sorts of transitions with intermediate conditions can be 
noted. 

The donga communities represent attempts stopped by 
conditions to develop upon the open plain the vegetataou char- 
acteristic of one or other of these last two types. 

Fuoba.. 

A list of the flora so far as we have collected it is given 
below (Appendix). This has been enlarged by the inclusion 
of thirty species recorded or collected by Black from the 
Odld[ea district, but not seen by us. Hie total number of 
species amounts to 198. 

In this list we have given the habitats of the plants 
dividing the district into six main divisions, mz . , the Nullarbor 
the dongas on the plain, the aand ridges, the sand flats 
fee^een the ridgee, the So-ak, and liie salt Take* From such 
4 list the Several plant communities redognieed by us can easily 
to have their characteristic floras* jfecessarily the 
is somewhat arbitrary, special difficulty being 
in deciding whether a plant growing at the edge of the 
Xful^cr Plain pro|)eriy belongs to the plain flora or to that 
oc the sandhill areas. STcvertheless, it becomes clear that, as 
we Iwe stated above, the donga flora has mors rssemblanos to 
ttoit of the sandhill country than to that of the plain* 

Secondly, it will be seen that in the sandhill area the floras 
m mA of flats striMngly distinct, sufficiently so to 
recpgwae them as diffscent associations* Again, however, it has 
ne^ been pdssAble to distinguish xn tabular form between those 
^ ^4y or loamy sodl^ and those in whWh the 

ti^ar to the sUrtasA These last 
are Miera of the main that 
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have become included in the sandhill aiea, though in the list 
they aie included as saiidliill fiats. 

Finally, in the list, the plants aie classified according to 
their “life-form, using Raunkiaer^s system. As no such 
examination of an Australian flora has been made before, the 
ten life-forms recognized by Raunkiaei are briefly defined 
below. 

Phanaerophytes are plants whose doiinant buds project 
freely into the air, /.c., trees and shrubs They are com- 
monly subdivided according to their height into four 
groups- — 

Megaphanaerophytes, tall trees, over 30 m. 

Mesophanaeiophytes, medium-sized trees, 8-30 ni. MM* 

Microphanaerophytes, small trees and shrubs, 2-8 m. 

Symbol M> 

Nanophanaerophytes, shrubs, 2 m. and less. Symbol N. 

Chamaephytes (Ch are plants with buds or shoot 
apices pereniiatiug on the surface of the ground or just above 
it (under 25 cm.). These buds gaui some protection either 
})y snow, or, in dry countries, by dead plant remains. 

HEMrcRYPTOPiiYTES (H.) have their dormant buds in 
the upper soil crust, just below the suiface, thereby gaining 
additional protection. The aerial parts are herbaceous and 
die away at the onset of the critical period. 

Cryptophytes are plants with their dormant parts well 
buried m the case of (Gn), the only subdivision of 

the class present in the Ooldea flora. Marsh plants (hdo- 
phytci^) such as and Phragmitea, and some aquatic 

plants (hydrophy^^H) as Nympham and Potamogtion form 
the other subdivision (HH.) which is not represented at 
Ooldea. 


Therophytes (Th-) are plants the seeds of which gem- 
inate rapidly at the favourable season, soon pass into flowot aitd 
fruit, and then die away. These, therefore, pass the unfatw- 
able season as seeds. They are all annuals, and many in the 
floras of arid regions are ephemeral. Two other classes are 
Stem SnccnLENre, notably scarce in the flora ol Anstra^ aa 
a whole, and BpxPBTYTEe (E.). Strictly spoafcing, 
perched plants should gain nothing bui an eleyated pcaitto 
from the phanaerophytes on which they grow^ honce they 
best developed in wet regions. No true epiphytes occur at 


(14) Smith, W. G-, Baunhker’s Mfielqrms and $ta1 
Motliods, Joum. Booh, i., pp. 16^36, in this ^ 

Htorutuio i$ summarized to aate^ Taylor? Growth 
the Flora of New York and Am* JTotpm. 

^31. 1916, 
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Ooldea, or indeed in South Australia, bui we have placed 
in this class the many parasites, chiefly horainhur^^, spp , which 
are found in the Ooldea florula. 

Tlie classification of a flora into these life-forms may be 
utilized in the following way, as illustrated by the table below 
(Table III.). For any locality the total numbei of species 
analysed is given, followed by the results given as percent- 
ages according to the grouping above. ‘'Such an analysis for 
any region is termed the biological or phyto-climatic spectnxm. 
The normal spectrum is the base line, and the outstanding 
features of the other spectra are deduced by comparison, not 
by the highest percentage in their own curve, but by the 
amount of variation from the normal spectrum. Tlie latter is 
ideally the phyto-climatic spectrum of the whole earth; 
actually it is obtained by computation, and at present is given 
only as approximate. It was arrived at by first selecting 
1,000 representative species and then taking 400 of these, 
which were carefully analysed. This number^ 400, has been 
carefully controlled in various ways,'' 05) which, however, need 
not be considered here. 

Table III. 

Biological spectrum of Ooldea district compart'd th<\t of 
other arid regions : — 


Percentage of Species belonging to each Life-form 



jLOiiai 




— 

— 

- 

- — 


- - 




M 

N 

Ch 

H 

Q 

HH 

TH 

£ 

s 

Normal Spectrum 

400 

6 

17 

20 

9 

27 

3 

1 

13 

3 

1 

Ooldea ... 

188 

•r> 

19 

23 

14 

4 

%5 

— 

35 

4* 

- 

Libyan Desert ... 

194 

— 

3 

9 

21 

20 

4 

1 

42 





Aden 

176 

— 

7 

26 

27 

19 

3 

— 

17 



1 

Madeira Lowlands 

213 

— 

1 

14 

7 

24 


3 

51 



Transcaspian 

768 


10 


7 

27 

9 

5 

41 




Death Valley 

294 

-- 

*2 

21 

7 

18 

2 

ry 

42 


3 


* These epiphytes are all parasites, not true epiphytes, see text. 


Considering the spectrum of the Ooldea region in relation 
to the normal, the absence of tall trees, (MlVIit) h as 
marked a feature as is the smaller number of perennial 
herbaceous plants, t.e., hemicryptophytes and geophytes. On 
the other hand, the micro and nanophanerophytes, and also 
the chamaephytes, are all in excess of the normal percentage* 
The departure from the normal is most marked in the chamae- 
phytes (5 per cent, increase), but the two Phanaerophyte 


WSpcdtllh, W. G-., loc. din, p. 18. 

as found growing at the “Oak 
noirest,^^ was the only tree over 8 metros. ^ 
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groupb M. and Nn each show 3 per cent, above the normal. 
This indicates that the environmental factor favours low trees 
or shrubs. The most marked departure from the normal is 
in the therophytes. Annuals are a very prominent feature 
in the Ooldea florula as far as it is known at present, while 
it is probable that collections made in a '^good season’^ would 
still further enlarge the class. 

These deviations from the normal become the more inter- 
esting when considered in relation to the biologic spectra of 
other arid regions. Closest correspondence is seen between 
that of Ooldea and the Death Valley, California. The thero- 
phyte percentage of 34 is sufiicient to mark the Ooldea region 
as belonging to the desert series, but the number of low 
woody plants is exceptional. The micro- and nanoplianaero- 
ph3rtes together (M. and N.) amount to 43 per cent., a 
number in excess of both the normal spectrum or that of any 
other arid region available for comparison. Further work on 
the Australian flora is needed before the significance of this 
can be fully appreciated. While the Ooldea region may be 
said to show a therophyte flora, the tendency of its peren- 
nials to be woody plants and to have their resting buds above 
the surface of the ground and not below it (Class H. is re- 
markably subnormal) is certainly a point that calls for further 
investigation . 

Department of Botany, University of Adelaide. 


Appendix. 

The following list contains the complete flora of Ck>ldea so 
far as recorded at present. We have distinguished the species 
recorded by Black and not seen by us by prefixing the letter B., 
and two species of Acacia are given on Cannon's authority. The 
six divisions showing the habitat are shown by the following con- 
tractions: — ^Nullarbor Plain, N.P. : Dongas, D. : Sand ridgee, 
S.B. f Sand flats, S.F . ; Soak, S . ; and SaSb Lake, S.L. 
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pi 
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Callitris verrucosa, E. Br 

M. 



+ 





Triglochin centrooarpa, Hook 

Tb. 



+ 




B. 

Panicum gracile, E. Br ... 

H. 





i 

j 


B. 

Amphipogon striotus, E, Br., v. gracilis 

H. 



+ 1 

4- 




Stipa setacea^ E. Br 

H. 


+ 




4- 


S. scabra, Lindl 

H. 







B. 

S. selex'ata, Behr 

H. i 




H- 




Danthonia penicillata, F. v. M 

H. 1 

+ 




! 



Triodia irritans. R. Br 

Oh. 



*4" 


i 

i 
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QJ 
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Pm 

' 

4 

, 1 

_ 





73 

73 1 

73 


Loijuuidra loucocopliala, (B. Br.) Ewart 

(Jh. 



1 

+ 1 

1 

( 

1 

i 



Thysanotus cxiliflorus, F. v. M. . . . 

(1 



+1 

1 

1 



Oasuarina lepidopMoia, F. v. M. 

Mx\r. 


+ 

+'+i 

1 



Grevillea juncifolia, Hook 

M. 



+ 

1 



G. stcnobotrya, F. v. M. 

M. 



+ 

I 

+ 1 



G. nematophylla, F. v. M. 

M. 



■f 

1 




Hakea loucoptera, R. Br. 

M. 



-f 

1 

-h 



H, inultilineata, Meiss 

M. 



+ 

I 




Fusanus acuminatus, R. Br 

M. 


+ 


+ 




F. persicarius, F. v. M. 

N. 




+ 



B. 

F. spicatus, R. Br 

M. 








Viscum artioulatum, Burm 

E. 








Lorantlius exocarpi , Belir 

E. 








L, Preissii, Miq. 

E. 








L. quandang, Liiidl, 

E. 


+ 





B. 

L. miraculosus, Miq. 

E. 




1 


B. 

L. pendulus, Sieber 

E. 


1 




L. Miquelii. Lelim 

E 







Rhagodia bpmescens, R. Br., var. delto- 









pkylla 

N. 




h* 




R. Gaudichaudiana, Moq. 

N. 




1+ 



B. 

R. Billardierii, Moq. 

N. 


1 





R. Preissii, Moq 

N. 



+ I 




Cbenopodium microphyllum, F. v. M., 









war. desertorum, J. M. B 

N. 

1 



1+ 




C. nitrai'acenin, F. v. M 

xV. 

1 



1+ 




Atriplex vosicarium, Hew 

1 

i + 



i-h 


+ 


A. liolocarpum. F. v. M 

1 Th. 

+ 



1+ 




i A. paludosura, R. Br 

1 Cli. 




i 

+ 


A. stmitatum, Bentli 

^ Oh. 




+1 



A., sp 

1 Ch. 

-h 


1 




Kockia appressa, Benth 

1 

+ 



1+ 




K. brevifolia, R. Br 

1 N. 




i 

! 


+ 


K. pyramidata, Bentli 


+ 







K. sedifolia, F. v. M 

! N. 

' + 



+ 1 



K. tidptera, var. erioolada, Bentli. 

N. 




1 + ! 

( 


K. aphylla, R. Br 

1 N. 

+ 



! 

1 

1 


Bassia sclcrolocnioido.s, F. v. M 

Ch. 

+ 

+ 


'-f 

1 1 


B. diacantlia, F. v. M 

: ai. 

+ 

+ 


-f- 

1 '■+ 


B. eckinopsila, F. v. M. .. 

’ Ch. 


1 '+ 


1 1 


Encliylaena tomentosa, R. Br 

1 X. 



1 



( 


Artbrocnemum halocnomoides, Nees. .. 

* X. 



1 

1 

1 

■f 


A. halocneinoides, var. pergranulatiim, 

! 



! 


1 


J. M. B 

i N. 




1 

' + 


A., sp. ... 

i X. 

1 



1 

1+ 


Salsola kali, L., v. strobilifera, Bentli. 

‘ Th. 

1 + 



' + 

j 


Tricliinium ineanum, R. Br 

’ Th. 

1 



1+ 

] 

\ 

B. 

. T. ineanum, v. grandiflomm, Benth. .. 

1 Th. 

(+ 




1 


T. alopecuroideum, P. v. M; 

1 Th. 

i 


+ 

+ 

{ 


T, alopecuroideum, v.rukriflorum, J. M. B. 

Th. 





1 

Gyrostemum ramulosus, Besf. ... ... 

1 M. 



+ 


1 + 

1 

Tetra^onia expansa, Murray 

Th. 

-f 



+ 

1 



561 


^l(‘soml)rva'ntliemnjn aoqiiiJaiorale, Haw. 

!M,, sp. ' . . 

I C^ilandj’ina voluhilib, Bcntli 

! C, flispernia, J. M. li. 

) C. polyamlva, {Kook ) Bontii 

B , C, puMlla, Liiicll 

' Cassytlui iiielaiitha, U, Br. . . . 

1 AlysMiin nummuiii, Pallas 
Stei]op(‘taiiiin liiiearo, B. Br. 

I y. '■^pliaerocarpuni, F. v M 

1 liOpidmiu plilolnopotaluin, F. v. IM. 

J., Draba, L. 

Cras&ula vorticiliaris, DC. 

Pitto>j)oruiu plullyraooidos, DCb . 
Aoacia collet ioides, A. Cnim. 

A, teiia^onopliylla, F. v IVI. 

1 A. ligulata, A. Cuuu 

) A. Oswaldii, F. v. IVl 

' A Bnndelliaiia, W. V. Fitzp,. 

A. aiieiira, P. v. M. 

A. aneura, v. latifolia, J. M. B. . . 

' A. linophylla, W. V. Fitzpi,. 

C. * A. bracdiystachya, Beiitli 

C 1 A. Keniplaiia, F. v. M 

Cassya Sturtii, R. Br 

' C. eremophila, A, Ciiiiu. 

' C. eremophila, v. zygopliyiUi 

C. eremoplnla, v. platypoda 

1 C. phyllodiiua, R, Br 

B.j Swain.sonia coJutoides, F. v. jM. 

I Bossiaoa 'ITalkori, F. jM. . . 

I Lotus australis, Andrews, v. luibcseons 
Er odium ey^iioruin, Necs. . . 

Zy^ophyllum t’ruticulosmn, DC 

' Z. ovatum 

Z. ammophilum, F. v. M 

I Z.,sp 

j Nitvaria Sclioeberi, Liiin. 

B. Boronia coeruleseens, F. v. M 

1 Euphorbia Drninuiomlii, Boiss 

I E. -eromopliila, A. Cuiiii 

' . xVdriaua touientosaj (biuclicb. ... . 

B.l Beyeria opaca, F. w. M. . . . 

, Porauthera niicro])I]ylIn, Broug 

Stackhousia vimiuea, Smith. 

Hi^fcerodoiidrou olei Folium, Desf 

f Dodoiiaoa attenuata, A. Ounii 

D. inicrozyga, F. v. j\r 

Lavntera plebeia, Sims, var. toineutosa, 

' Hook. . ; 

I Sida eorru^ata, Liiidl 

i S. petvophila, F. y. IVf 



1 + t 




+ 


+ 


' 1 + 
i+ +1 


+ 


+ + 4 * + - 4 - 4 * 
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u ^ 

& ” 

■ ' I I : 

Hibbertia cirispula, J. M. B N. + 

Fraukenia fmticulosa, DC Ch. + 

B. Ly thrum byssopifolia, L Th. 

Pimelia microcephala, B. Br N. + 

P. simplex, F. v. M Tli. +. -f -f 

Eucalyptus pyriforrais, Turcz M. + + 

E. leptophylla, Miq. M. +1 

E. oleosa, F. M M. + 

E., sp., indot. afBin. oleosa M. + 

E. transcontmentalis, J. H. M M. -f 

E. Pimpiniana, J. H. M M. + 

Leptospemium laevigatum, r. minus, M. -f + 

F. V. M 

Melaleuca parviflora, Lindl N. I [+ 

Didiscus cyanopetalus, F. v. M Th. H- 

B. Alyxia buxifolia, R.. Br N. + 

Convolulus erubescens, Sims. Th. + 4- 

B. Heliotropum europeum, L. : Ch. 

B. Halgania cyanea, Lindl. Oh. 

Echmospermum concavum, F. v, M. ... Th. +4- 4- 

B. Dicrastylis beveridgei, F. t. M N. 

Westringia rigidia, R. Br N. 4- 

B. W. Dampieri, R. Br N. 4- 

Solanum esuriale, Lindl. Ch. 4- 

S. coactilifeinim, J. M. B Ch. 4- 4- 

B. S. hystrix, R. Br Ch. 

Nicotiana suavoleus, Lehm Th. 4* 

Myoporuiu platycarpum, R. Br M. -f 4* 

Eremophila oppositifolia, R. Br M. 4- 

E. Latrobii, F. v. M M. 4- 4~ 

B. E. Latrobia, v, Tietkensii, J. M. B. ... M. 

E. maculata, F. v. M M. 

B. E. Paisleyi, F. r. M M. 4- 

B. E. Goodwini, F. v. M M. 4 

E. glabra, (R. Br.) Ostenf M. {4 

E. alternifolia, R. Br M. 4 '4 >4 J 

E. longifolia, F. v. M ' M. 4 i I 

B, Pholidia scoparia, F. v. M M. 4 j 

Plantago varia, R. Br Th. 4 41 1 

Pomax umbcllata, Sol Th. 4 1 

B. Goodenia strophiolata, F. v. M Ch. 4 4 

G. pusiliiflora, F, v. M ' Th. 4 

G. pinnatifida, Schl. 1 Th. 4 4 ,4 

B. Dampiera lanceolata. A. Cunn ! N. 4 4 

Scaevola spinescens, R. Br N. j4 

Olearia Muelleri, Benth. N. i I4 

O. subspicata, Benth N. | 4 

Minuria leptophylla, DO. Oh. |4I 

Calotis hispidula, F. v. M Th. 4 

B. O. erinacea, Steetz ... Th. 4 4 

Brachycome pachyptera, F. v. M . - Tli. 4 

B. ciliaris, Loes Tli. ^4 
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Cratwstyiis conocephala, 8. Moore. 

N. 




4 



1 Isoetopsis graminilolia, Turcz. 

Th. 

-f 

4- 


4 



1 Myriocephalus rhizocephalus, Bentli. ... 

Til. 



+ 




M. Stcuartii, Wendl 

Th. 





4 


i Angianthus tomentosus, Wendl. . . 

Th. 


+ 


4 



i A. pusilliis, Benth 

Th. 



4- 




B.jA, brachyappus, F. v, M 

Th. 







1 Gnephosis cyathoppapa, Benth. 

Th. 







B.*G. skiiTophora, Benth .. 1 

Th. 







I Podotlieca aiigustilolia, Cass. 

Th. 



+ 




B., Podolepis capillaris, (Steetz) Diels. . . 

Th. 



4- 

4 



B.l Helidiry&um apiculatnni, DC 

Cli. 



+ 




1 H, ambiguum, Turcz. 

Ch. 



4- 




1 H Lawrcncella, F. v. M., v. Duven- 

Th. 



+ 




' porLii, Benth 








H braeteatuni, Andr. ... 

Oh. 



4- 




' H semifertile, F. v. hi 

Til. 


1 

1 + 


1 

Waitzia acuminata, Steetz 

Th. 


1 

4 


1 

1 Helipterum polygalifoliuin, DC. 

Th. 


1 + 

4 

4 


' H. floribundum, DC. 

Th. 


1 + 

+ 

>4 



I H roscum, (Hook.) Benth., var. patens, i 

Th. 

1 


4 

4 



j Ewart 








i H. liyalospornmm, F. v. M ! 

Th. 



4 




I H. strictum, Benth 1 

Th. 



4 

4 



1 H. pygmeum, Benth 

Til. 


+ 

4 

l4 



f H. luoscatum, Benth 

Th. 



4 

1 



i H. Hnmlmldtianum, DC. 

1 Th. 



4 




Ceplialipterum Drummondii, A. Gray ... 

1 Th. 

+ 


1 

4 



i Senecio Gregorii, F, v. M 

1 Th. 



!+ 




' S. hrachyglossiis, F, y. M ! 

1 Th. 



l + ! 

1 



DESCRIPTION OP PLATES. 

Plate XXX.II. 

Fi^. 1. General view on Nullarbor Plain showing t^'pical 
bluebush (Kochia sedifolmj. A donga is seen on the left. The 
trees in the donga are Acada aneura, Pitfosporum %)hiUyraeoides, 
and Fusanvs acuminates. The soil of the plain shows white lime- 
stone fragments, also the flower heads of CephaUpierum Drum^ 
mondii. 

Fig. 2. Transition region between plain and sandhill. The 
trees are not confined entirely to depressions (dongas), though 
one with a denser tree flora is seen to the left. The main tree is 
Acacia ancmxt, with occasional A. tetragonophylla and Bremophila 
LQtrohc'u etc. Atriplex vesicarium is the chief ground shrub, the 
soil here being more sandy than on the plain (cf. fig. 1). Numerous 
annuals are present. 
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Plvtk xxxiir. 

General birdsoye view over saiidliill region looking west 
towards the Nullai'bor Plain, which is soon on the horizon, taken 
from the top of a water tow’er 30 ft. above the erest of a sand 
ridge. In foreground sandhill inulga (.1. rnniiing to a 

fiat with Ucietodcniltvn. Another low sand ridge is between this 
and the plain, where is miilga f.l. ((mum) and sonic* ('(isu<(ntu( 
lep}dophlo}(( in dongas, c.f;., extreme right. 

PiATK XXX rv. 

Pig. 1. Typical sand ridge inallee ^egoiaiioll. The inallees 
are Eucalyptus oleosa, E, lex>tophylla, and E. I rarisvontinnitaUs. 
The tree in the centre is Myoponan plat yea i pum. Shnilis, Jrncih 
ligvlata^ .4. BandeUhinctj and Cassia ertmoplnla. The ground at 
this season is almost hare. This xirohuhly represents the eliinax 
on sandhills. 

Fig. 2. View in ‘^oak iorest/’ showing old trcH's ol Oasuaritia 
lepidophloia with some natural regeneration. Bushes of .Irur/h 
RajulfUiana and Fusanus ((vumhiaius. ra*ouncl at this time almost 
bare; the dead undershriibs appt'ared io be lOxdiia srdihdin, 

PUVTK XXXY. 

Sandhill flora showing early stages in the succession in the 
foreground and looking across to mallee on tho horizon. The trees 
in the foreground on either side are Grerillea sfenohofn}a . Below* 
open sandhill succession with LepiospCi mum laevigafum, v. minus, 
Acacia U(julata, and Dodonaea viscosa, v. attenaata. The dis- 
tant vegetation is inallee of the sandhill climax. 

Plate XXXYl. 

Fig. 1. General view* over salt lake to iiiallec-coverod hills 
on horizon. The foreground shows open sandhill succession with 
Acacia ligulafa and Fiisaitus aenminafus. The lialophytic shrubs 
of the dry salt lake are seen round the margin and in tin* bed 
at the nearer and shallow'or end. Beyond tho lake can be* seen 
the halophytes, some passing into open sandhill flora, liohind which 
is mallee. The branch of the tree in tho immediate foreground, 
left side, is Grcmlha sfenohafiya, and illustrates the leaf habit. 
Tho tree is fruiting. 

Fig. 2. Salt lake near Soak showing dr> 1)c*d with no v<‘ge- 
tation. Arthrocnemum, spp., foi*m a fringe between the bod of 
the surrounding sandhill'^ on which Jtvn'/V/ linophyUa and Fu>(ut}us 
acuminafus can he seem. 
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ADDITIONS TO THE FLORA OF SOUTH AUSTRALIA. 

NO. 20. 

By J. M Black 
[Read Octobei 19, 1922 ] 

Plate XXXVTT. 

Gramineae 

Stipa setacea, R. Br , var. latiglumis, n. var Vaiiat 
ligula 3-5 mm. ionga, glumis vaciiis latis, superiore sub-5-nervi, 
gliima florifera lata ad apicem anguatala et breviter barbata, 
arista 25-35 mm. Ionga crassiusciila bis geniculata. 

Bel air ; Minnipa , Telowie Gorge. 

S. eremophiia, Reader, var. dodraiitaria, n. var. Variat 
gluraa florifera angustiore, arista 6-7 cm. Ionga usque ad 
dodrantem siibplumosa. 

Birksgate Range, 2?. /Feima. 

S. pubescens, R. Br., var. comosa, n. var. Variat glunia 
florifera circiter 4 mm. loiig^ sericeo-villosa in comain albam 
aequilongam desinente. 

Marino; Jamestown; Melrose; Moolooloo. 

Eriachne ovata, Xees, var. pedicellata) n. var. Variat 
pedicel lis capillaribus 5-8 mm. longis, gluma florifera superne 
villosissima sed non ciliata giumas vaciias iDanlnlum superante, 

IMusgrave Range, S. A, White. 

Cyperaceae. 

Cypefus exaltatus, Retz., var. ‘minor, ii. var. Vaiiat 
innbella minore, spicuHs 3 mni langts 6-floris. 

River Murray. 

Scheonus tesquorum, n sp. Perennis, caulibus flli- 
formibus compressis striatis 20-40 cm. altis, foliorum 
radicalium laminis flliformibus 6-18 cm. longis, bracteis 
caulinis 2-3 distantibus, earum vaginis 5-20 mm. longis 
cylindricis fnsco-rubris iiidiscissis, laminis flliformibus 1-4 cm. 
lougis, spi(‘ulis fusco-rubris 6-7 min. longis 2-floris lanceolatis 
binis usque quaternis in fascicules teniiinales et subtei'minales 
dispositis, setis liypogynis nullis ; mice obovoidetl trigona 
alb^. 

Prom between Mount Burr and Mount McIntyre to 
Xangwarry on the Victorian border. The types are four 
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specimeuto in the Tate Herbariuinj without date oi name of 
collector, but very probably gathered by Professor Tate him- 
self. One of them is marked for transmission to Baron von 
Mueller, but it appears, from enquiries at the National 
Herbarium of Victoria, that none was sent. The species 
stands nearest to S apoyoii^ Roera. et Schult, 

Iridaceae 

^Moraea xerospatha, Mac Owan, var. monophylla, 

n. var. Variat folio radical! semper unico. 

In the typical South African form of this little plant, 
very common in our southern districts, and especially near 
Adelaide, the number of leaves is given by Baker as 3-4, and 
by the Kew authorities as 1-4. 

Chenopodiaoeae . 

Chenopodium cartnatum, R. Br., var. melanocarpum, 

n. var. Variat perianthio fructifero demum nigrescente, 
ejus segmentis pilosioiibus margiue contiguis semen tegentibus 
subacute carinatis. Accedit Ch. cri^tato 

Flinders Range , Far North and North-West. Also in 
Vestern Australia and at Broken Hill, New South Wales. 

Chenopodium microphyllum, F. M,, var. desert- 
orum, n. var. Variat caulibus erectioribus et crassioribus, 
foliis ovatis vel rhomboideis crassis supra concaviusculis infra 
dense farinosis 5-12 mm. longis, spicis densiiis vestitis folia 
superantibus (10-15 mm. longis), staminibus 5. 

Murray lands ; Port Augusta westward to Ooldea. 

This variety, with thick, often rhomboid, almost papillose 
leavevS and longer spikes, looks very distinct, but some speci- 
mens from Baroota, between the Flinders Range and Spencer 
Gulf, are in some respects almost intermediate between the 
type and the variety. 

Bassia ventricosa, a. sp. Fruticuius ramosus, lamulis 
aibo-tomentosis, foliis lineari-clavatis sessilibus aeutis 
sericeis demum glabrescentibus 5-15 mm. longis, floribus 
solitariis, perianthii fructiferi tubo parce tomentoso subgloboso 
3 mm. diametro ad basin oblongam vix excavate, limbo lanato 
sat longo, spinis 4 (rarissime 5), quarum duabus 3-6 mm. longis 
ceteris valde brevioribus una iioniiunquam adnatR vel paene 
obsoleta omnibus rigidis subdivergentibus plus minusve 
pilosis, pencarpio supeme indurato, semine oblique 
liorizoiitali. 
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Port Augusta and Lake Torrens to the Par North; also 
in the western part of New South Wales. This widely dis- 
tributed species is easily distinguishable from its allies by its 
almost globular hairy perianth-tube and its four short un- 
equal slightly divergent spines. 

Bassia limbata, n. sp. Fruticulus ramosus tomento 
denso albo-cinereo paene lanato tectus, foliis lineari-clavatis 
sessilibus 10-20 mm. longis, floribus solitariis, perianthii 
fructiferi tubo subcylindrico 3 mm. longo ad apicem \ mm. 
lato ad basin oblongam vix excavato cum limbo erecto 
aequilongo aibo-tomentoso, spinis 2 divergentibus rigidis 
crassiusculis 8-12 mm. longis usque supra medium tomentosis, 
tertia spina vel. tuberculo minuta, semine horizontal!. 

Leigh Creek, Parachilna, Mount Parry (Flinders Range) ; 
also near Broken Hill, New South Wales. Allied to B. 
hicortch, (Lindl.) P. v. M., but the latter has a much larger, 
harder, and more woolly perianth-tube, fiercer spines, less 
conspicuous limb, and has no third spine or tubercle on the 
inner face. The basal area of attachment, oblong and 
scarcely hollowed, in fact only a broad groove, is much the 
same in both species. 

Bassia decurrens, n. sp. Fruticulus suberectus, ramis 
lanatis denique glabrescentibus, foliis lineari-subteretibus 
acutis sessilibus parce pilosis 10-15 mm. longis, floribus 
solitariis, perianthii fructiferi tubo subcompresso glabro vel 
circum basin lanulato laevi costato-sulcato circ. 3 mm. longo 
latoque ad basin ovatam paulo excavato, spinis 2 glabris 
divergentibus basin versus dilatatis 6-8 mm. longis, quarum 
una in 3 spinas brevissimas vel tubercula decurrit, limbo 
tubum aequante ad apicem truncate et ciliato, semine 
vertical!. 

Near Port Augusta; also in western New South Wales. 
Differs from the ether species with vertical seeds in its smooth 
ribbed glabrous perianth-tube, with two broad-based divergent 
spines of which one terminates at the base in three very short 
spines or tubercles, while the base of the tube is ovate or 
almost orbicular and only slightly oblique and hollowed on 
the inner face. 

Bassia paradoxa, (R. Br.) F. v. M., var. latifolia, 

n. var. Variat foliis 15-25 mm. longis 5-8 mm. latis dense 
tomentosis, capitulis 15 mm. diametro, spinis (in paucis 
speciminibus quae adsunt) ad 5 cornua brevia obtusa reductis. 

Strzelecki Creek, S. A, White. Tlie five short obtuse and 
rather soft horns are very different from the usually sharp 
ri^d spines of typical B, paradoxa^ but it is certain that con- 
siderable variation exists in the length and texture of the 
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dorsal appendages even in specimens which are other wise 
typical. The new variety can be at once distinguished by its 
very broad thick and soft leaves. My specimens are too few 
to ensure certainty as to the apjoendages being constantly of 
the form described. 

In dealing with the T have had the advantage 

of (‘ousiiltatiou with Mr. J. H. Maiden, Government lloianist, 
and ]Mr. H. JET. Anderson, botanical assistant at the National 
Herbarium, Sydney. Mr. Anderbou is engaged ou a much- 
needed revision of the Australian Bfi<ssias. 

Atriplex leptocarpum, E v M, vav acuminatum, 

n. var. Eoliis obovatis plerisque sinuato-dentalis ; bractcolis 
fructiferis 5-8 mm. longis, lobis (partibns liberis) acuminatis 
tubo indiirato fere aequilongis nonmmquam iu utroque 
niargine minute unideiitato et saepe ad basin 2 parvis tuber- 
culis dorsalibus instructis. 

Tarcoola , Ooldea. 

Babbagia acroptera, E v M., el Tate, vai deminuta, 

n. var. Yariat grandiore ala crassa rubella obloiigo-incurva 
vix 2 mm louga, altera minima vel fere obsoleta. 

West of Port Augusta. 

Kochia scleroptera, n. sp. Eruticulus subereetus, ramis 
albo-tomeiiiosis, foliis linearibus acutis sericeo-villosis 6-12 
mm. longis nervo medio saepe conspicuo infra, floialibus saepe 
caducis, floribus in longas spicas confertis, periantluo 
fructifero valde depresso sub tomento dense lanato obtecto 
4-5 mm, diametro 5 alis brevibus obtusis rigidis crassiusculis 
liorizontalibus comprehensis, tubo brevissime convexo vix 
1 mni. longo 2 mm. lato infra alas ipsas. 

Aikaringa and Aiberga Creeks. This species is only 
known by two specimens collected by R. Helms on tlie Elder 
Expedition in 1891, and one obtained by Miss Staer iu 1913 
at Todmovdeii Station, on the Aiberga. Like K. hrcvifolat 
it has five distinct equal horizontal wings without appendages, 
but differs entirely in the thickness and rigidity of the wings 
and iu tlieii dense woolly clothing The i^criantli bears mmo 
resemblance to that of A", lanom ov of nonlf 


0 CJmbellifeeau. 

Uldinia, n. gen. Eloributo paucis breviter pediceilatis 
in umbellam simplicem peduuculatam coiijunctis, calycis 
dentibus obsoletis, petalib ovatis obtusis leviter imbricatis, 
styiis brevibus, fructu ovato a latere valde compreaso baai 
emarginato mox bipartibili, mericarphs 5-jugis, jugo dorsali 
aciileis uncinatis divaricatis biserialibus marginato, jugis 
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intermediib prominuiis medianis parcius aculeatis, utroque 
jugo intermedio in alam divaricatam lanceolatam uncinato- 
ciliolatam 3-5 mm. iongam ad apicem desinente (alis eas 
pedium Mercurii simulantibus), jugis marginalibus prominuiis, 
vittis nullis, carpophoro obsolescente setaceo uno mericarpio 
adnato et cum eo deciduo, foliis palmatipartitis petiolatis, 
petiolo basin versus subdilatato pilis longis ciliato ad basin 
ipsaiu Umbriato sed non rite stipulate 

Uldinia mercurialis n. sp (Tab. xxxvii.). Herba 
annua, caulibus prostratis rigidis plerisque simplicibus glabris, 
foliis radicalibus longe petiolatis, lamina ambitu sub- 
orbiculari-cordata 10-15 mm longa parcissime pilosa tri- 
partita, segmentis ovato-cuneatis obtuse trifidis vel lobato- 
incisis, petiolo 10-30 mm. longo, foliis caulinis valde minoribus 
plerisque oppositis, umbellis 4-floris, pedunculis robustis- 
5-7 mm longis axillaribus, petalis caeruleis 1 mm. longis, 
involucri bracteis 4 lanceolatis oiliatis circiter 3 mm. longis, 
mericarpiis minute papillosis 4 mm. longis vix 2 mm. latis 
minus quam 1 mm. crassis, alis divaricatis 2-4 ram. longis. 

This curious little plant, collected by Mr. E. H. Ising 
along the railway line at Ooldea in September, 1920, does not 
seem to fit into any of the existing genera of the tribe 
It has the habit of Didiscifs, but differs in 
the absence of a free persistent carpophore. In the somewhat 
dilated and cilia te base of the petiole it resembles D, glanci- 
foJh/fi. The carpophore of Vldwia is setaceous and adnate to 
the slightly groov^ face of the narrow commissure of one of 
the two mericarps. It is fragile at base and falls off with the 
mericarp to which it is attached. From fl gdrocot t/Ie it differs 
in the deeply-cut leaves, the absence of stipules, the imbricate 
petals, and the dry station, from Trachgwene, DC., in the 
absence of a free persistent carpophore, in the petals not 
indexed, in the simple umbels and the dilated base of the 
petiole: from (^entefla in the lesser number of ribs on the 
mericarp and the divided leavps. As regards the two new 
Australian genera created by Domin in 1908 (in Beihefte 
jium Botaii. Cenfralblalt, xxiii., Abt. ii., 291-4), it differs 
from SeoHciadium in the flattened fruit, deeply-cut leaves, 
and in the absence of free stipules. (N. glocMdiatum^ 
Dora, ~ H gd ro cot yle glochidiafa ^ Benth, ; Centella glockidinta^ 
Drude.) From the other new genus, Homalo^ciadmm, it 
differs in the adnate deciduous carpophore, and from both 
of these genera in the few- flowered umbels. fE. verficiflatum^ 
Dam. ^Hyd^ocotyle verticillata^ Turez. ; Centella homalo^ 
caTfa^ Drude.) The hooked prickles or bristles which stand 
B 
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in two rows along the narrow keel or dorsal rib of the meri- 
oarp and are scattered along the intermediate ribs, differ 
markedly from those of N eo^mciditim ^ where they consist of 
straight slender bristles with several short reflexod barbs oi 
hairs near the summit, whereas in Hdnna they are simple, 
stout, and hooked at the end. Still moie remarkable are the 
two lanceolate wings attached to the summit of each inter- 
mediate rib and spreading outwards at right angles to the 
battened sides of the mericarp. By their shape and position 
they recall the wings with which classic legend adorned the 
feet of Mercury. As far as my knowledge goes, they do not 
occur in any other umbelliferous plant. They also have small 
hooked prickles along the margin, so that the fruit appears 
well adapted for transport either hj animals or by the wind. 
The divaricate wings and the hooked prickles should perhaps 
be ranked rather as specific than generic characters, hut even 
in that case the other peculiarities of the plant appear suffi- 
cient to necessitate the creation of a new, although probably 
monotypic genus. 

The name of the new genus is derived from “uldilnga 
gabi,’’ the native name of “Ooldea Water/' more generally 
known as the Ooldea Soak, and about three miles from the 
Ooldea Bailway Station. 

Myoporaceae 

Eremophila pentaptera, n. sp. (Tab. xxxvii.) Frutex 
humillimus glaber circ. 30 cm. altus, caulibus erectis, foliis 
altemis crassis subplanis oblongo-ouneatis sessilibus ob- 
tusissimus 10-35 mm. longis 4-8 mm. latis, floribus solitariis 
subsessilibus, pedunculis brevissimis erectis obconicis acute 
quinquangulis circ. 5 mm. longis, calycis segmentis aequalibus 
circ. 12 mm. longis glabris lanceolato-acuminatus sed obtusis 
valde imbricatis secus dorsum acute carinatis vel anguste 
alatis in pedunculum brevem decurrentibus, corolla violacea 
25-35 mm. longa. exterius glabra in faucibus alba lanata 
maculis fulvis obsita, tubo ad basin cylindrico sursum sensim 
dilatato, omnibus lobis rotundatis et tubo aequilongis (exoeptis 
2 supremis brevioribus) infimo truncato 14-18 mm. lato, 
staminibus inclusie, ovario conico glabro, stylo pilosulo, ovulis 
2 in utroque loculo, fructu non viso. 

This lowly Eremophila was discovered by Professor F. 
Wood Jones in September, 1922, on flats near Miller Creek, 
about 60 miles (100 km.) north-east of Kingoonya Bailway 
Station. It appears to be local in its distribution. The ovary 
has two cells, each with two ovules, and the corolla-tube has 
a cylindrical base, in which respect it agrees chiefly with 
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l*hohdii(y but the size and shape of the upper part of the 
corolla and the large thick leaves belong rather to HI re mo- 
plula. In any case, the desirability of uniting the two genera 
seems now to be generally conceded. In the broad, fleshy, 
rather large, and very obtuse leaves, and the sharply -keeled 
or narrowly-winged calyx-segments, which run down into an 
acutely 5-angled peduncle so short that- it appeared to be 
merely the contracted base of the calyx, the new species is 
well distinguished. 


DESCRIPTIOX OF PLATE XXXVII. 

1. EtcmophiUi peniapfent^ ii sp A, branch. B, corolla 
>proad open. (\ 5-angled peduncle and pistil, 7), vertical section 
of ovary. E, calyx and peduncle. 

2 T'hhnia uk i n. sp. F, radical leaf 6r, upper part 
of stem H mericarp. I, transverse section of fruit. 
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Types of species of Australasian polyplacophora 

DESCRIBED BY D E BLAI NVI LLE. LAMARCK, DE ROCH- 

BRUNE, AND OTHERS. NOW IN THE MUSEUM D’HISTOIRE 

Naturelle, in Paris. 

By Edwin Ashby, E.L.S., M.B O.U 

[Read October 19, 1922.] 

The following is a resume of the results of an examina- 
tion recently made by the writer of the collections of Aus- 
tralasian Poly'placo'plhora under the care of the Laboratoire de 
Malacologie Rue de Buffon, Paris. 

The writer's warmest thanks are due to Professor Joubin 
for permission to examine the collections, and to Dr. Ed. 
Eamy, for not only placing the extensive collections at his 
disposal, but also for much help in the identification of the 
specimens from which Blainville and other writers made 
their original descriptions. 

In offering the within notes on these collections, the 
writer is conscious of limitations due to the shortness of the 
time at his disposal entirely precluding the possibility of 
checking through his rough notes before transcribing them. 

The fortunate rediscovery of some of the lost types, 
notably of Blainville and Lamarck, on which so much has 
been written by Dr. Pflsbry, Mr. Tom Iredale, and others, 
will, I feel sure, be appreciated by all workers. 

Fairly full notes have been given of a good deal of 
material of less importance than the types before referred to. 
This has l^een done because the writer had an uiiique oppor- 
tunity of comparing the specimens with those of his own 
collection which he brought to Europe for this purpose, and 
which is undoubtedly the most complete collection of Aus- 
tralian chitons that has up to the present been made. The 
references given are not complete, but sufficiently so for the 
purposes of this paper. As far as possible the notes have been 
arranged in the order of modern classification. 

GallocMton dentatm, SpengL, Australe One specimen 
on card. On the back is marked '^fnlfjfftrurn, JReeve.” It is 
very worn, but I have no doubt it is C, platesm, Gould. 

Lefidopleunts fodiatifs, Rochebr. Type (Bull. Soc. 
Philom., 1880-81, p. 120). The card on which these shells 
are mounted is marked ''Is. (Badsella) fodiatus, Rochebr.'' 
Also, there are several separate valves in spirit marked on 
label "Is. tigrmm, Kraus." Other notes on the label, '‘Kew 
Holland, M. Verreaux, 1842 Type, 108." 
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Thib shell has very large scales giooved with very hue 
striae. Lateral area 11 radial ribs, median areas covered 
with flattened, wavy ribs which are so extremely bridged as 
to approximate to the sculpture of a (^allhtoclntou, 

I have never seen this shell in Australia and am con- 
fident the locality given ip iiicoirect. 

Stenoclnton (Chiton) longicymba, Blainville. Type (Diet. 
Sc. Nat., xxxvi., 1825); Stenochiton jnlouhi,, Ad. and Ang. ; 
Schizochiton nymplia, Rochebr., non Chifote longicymha^ Bl., 
of Quoy et Gaimard. 

The full particulars of the steps that led to the identi- 
fication of Bochebrune’s type of Schtiochifon nyniplia with 
Blainville’s lost type of C. longtcymha are fully given in a 
paper by the writer which is being published by the Malaco- 
logical Society, London. 

iHc/moclntori' ( Chfton J JiiU'olatiis, Blainville. Type (Diet. 
Sc. Nat., vol. XXX vi., p. 541, 1825). See '‘Beview of Chiton 
ctDspm^ Beeve, by Ashby (Trans. Boy. Soc. S. Aiistr., vol. 
xliv., 1920, pp. 272-275); non lineolatun^ Blain., of Iredale 
and May; h addon t, of Pilsbry; /. erkpm^ Beeve, of Bednall, 
Torr. In my paper (he.) I recognized Blainville's Chiton 
lineolatiis in the shell we had known as I. crispuf^, Beeve, 
common to South Australia, Victoria, and Tasmania; and 
later, 1 received from Major Paul Dupuis, of Brussels, co- 
types of Blainville^s lineolatm, collected by Peron et Lesueur 
in King Island, one of the specimens being marked inside 
^‘De King.'' This confirmed my previous conclusions. Of 
the two specimens mounted on the card marked '‘Type 
Peron et Lesueur, He King," the larger shell is smooth and 
shiny, has no radial ribbing, but shows near the insertion 
plates, broken, shallow, concentric ribbing. The dorsal area 
is almost smooth and polished, the fine decussation, although 
present, is inconspicuous. The lateral and median areas are 
much less coarse in sculpture than is the case with 
•chiton iredalei, Dupuis, which is the shell that Iredale had 
concluded was Blainville's linr.olafus; the jugum in the type 
is not so rounded as in the latter species, but shows a fairly 
sharp angle and also a single flame mark bordering the dorsal 
area. Except the flame mark the type corresponds with the 
shell given me by IMajor Dupuis before referred to. In the 
second and smaller specimen on the card, the radial ribbing 
is present on the anterior and posterior valves and in the 
lateral areas of the median valves; altogether the sculpture 
is much stronger than is tiie case with the larger specimen. 
VThile this sculpture approaches 7. iredahi, Dupuis, the 
marked jugal ridge separates it from that species, and the 
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sculpture of this area is less strong than on tluit species . The 
girdle, while sliowiiig stains, is certainly a pale girdle. 

There aie on three other cards marked “rerou et 
Lesueur, lie King,” one, two, and thiee specimens, ros])ec- 
tively. In all the sculpture is coarser than is the case with 
tile larger one on the card marked ‘"type.” While it is pos- 
sible that sonio of them may be juvenile s[)eciinens of 
lleti Ire. and May, I could not distinguisli 

any pointed large scales that are so characteristic of that 
species. 

In conclifsio/t, — This investigation determines the facts 
that (1) Iredale was wrong in identifying the shell we used 
to know as I ^vh nochit on contract hk, Rv., and now known 
as /. iredalei, Dup., with Blainville's hit on /ineolafux, 
(2) The larger specimen on the type card, which I accept as 
the type, is undoubtedly the shell we used to know as / 
cratptat, Rv. (3) While it is possible that some of the speci- 
mens brought from King Island by Peron and Lesueur, and 
mounted on the separate caids may be juvenile forms of 
H. fafh-nndtfi, Ire. and May, their present condition makes 
accurate determination difficult. 

Inch nochi foir f Lepidoplenrus) camphelh, Filhol. Type 
(Coniptes Rendus, xci., p. 1095, 1880). Iredale in Trans. 
N. Z’d Inst., vol. xlvii., 1914, 419. The type is from 

Campbell Island and is a half-grown specimen similar to one 
of the same size in my own collection. 

Inchti'ochiton tnclanferun, Rochebruiie. Type (Bull. Soc, 
Philom., Paris, 1883-84, p. 137), from Campbell Island. 
This is couspecific with the preceding species. 

Inch nochiton (Chiton) fesncJIafus, Quoy et Gaimard. 
Type (Voy. de PAstrol. ZooL, iii., p. 396; Atlas, t. 75^ 
f. 43-47). This specimen is mounted on a card and marked 
“II des Kangaroo,” but in Pilsbry the locality is given 
Port Carteret, Kew Ireland. On the back of the card there* 
is the note, “fh ct/nihinm, Bufrizai. M.S.S.” This shell has 
girdle scales that are large, bead-like, polished, and almost 
smooth at apex ; elsewhere very finely vstriated. Anterior and 
posterior valves and lateral areas of median valves show 
strong, slightly broken, radial ribs 5 or 6 in number. The 
median areas closely packed with narrow, well-defined, wavy, 
longitudinal ribs, curiously pectinated. I liave never seen 
this shell in Australia. 

Inchnochifon (Chiton) nn/catus, Qnoy et Gaimard. Type 
(Voy. de PAstrol., hi., p. 385, t. 75, f. 31-36). The card is 
marked ''Gprnnoqylaa' nrvillei^ Rochebruiie”; also ‘'M. M., 
Quoy et Gaimard. Type, from Port du Roi George.” It 
is a strongly-marked sp^imeii of the shell we now know as 
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/. contract It Ev. The synonymy is given by Iredale and 
May (Proc. Mai. Soc., vol. xii., pts. ii. and hi., Nov., 1916) 
as follows: — /. contract tt'f, Ev., 1847; ^i/Ieattt<,, Quoy et 
Gaim., 1834, non Wood, 1815; C. dcrtt'^t^tthoi^ Ev., 1847, 
f\ cd'^tU'^y Ev., 1847; Ltpuloplcam^. sptcfo^^tt^, Ad. and Ang., 
1864; (it/mnoplar ttrvtjlel, Eocliebr , 1881. 

Plaxtphora (Chiton J biramOAity Quoy el Gaim., 1833. 
Type, New Zealand (Voy. de TAstroL, hi., p 378, pi. 74, figs. 
12-16). This specimen is very badly eroded, showing no 
sculpture, only a few zebra-like markings on a brown ground. 

Placiphoia (Chitotc alhiduf>) alhida, Blainville. Type, 
He King (Diet. Sc Nat., vol. xxxvi., p. 547, 1825). There 
are six valves in tube marked type, 36a, anterior, pos- 
terior, and four median valves. These were disarticulated 
by Dr. J. Thiele, and, as stated by him, are veiy bleached and 
eroded, but one of the valves shows distinct wrinkling, and 
all show, near margins, growth-lines and the msual, although 
faded, green and brown dashes or bands. 

Plajnpliora (Chiton codatm) codata, Blainville. Type, 
Port dll Eoi George (Diet. Sc. Nat., vol. xxxvi., p. 548). The 
specimens, which are dissected, are also labelled "Chaefo- 
pleitra codatriy Bl.’' This is the insual ribbed and wrinkled 
forjn of Planphora found in South Australia. The anterior 
diagonal rib is well defined and a large portion of it smooth , 
the posterior margin of the median valves is not well defined 
The wrinkling is very marked in zigzags. The usual green 
colour markings are present. 

Phixiphora (Chiton (jlaiicios} f/Ianca, Quoy et Gaim. 
Type, Van Diemen (Voy. de TAstrol. ZooL, hi., p. 376, 
t. 74, f 7-11, 1834) ; marked in (Quoy or Gainiard’s) liaiid- 
'writing as from Van Diemen. There are only four valves, 
which belong to the smooth form, without wrinkles. T have 
similar specimens from Tasmania. The shell is a good deal 
•eroded, but there is suificient to show that, when perfect, it 
was unwriiikled. 

Commcivf. — Dr. Thiele quite correctly recognized de 
Blainville's C. cofitatns in the wrinkled form of PJaxi phora ^ 
ranging from Victoria to Western Australia, wliicli appears 
to have been described by Sowerby under the name of P. 
pet}iol<4a. But he concluded that the bleached and eroded 
specimen described by Blainville under the name of C , nlhuht.^ 
must be the smooth form described by Quoy et* Gaim. under 
the name of C, t/Iancn^. The discovery of defined wrinkling 
on one of the valves of Blamville’s type of P. tdhidu^ dis- 
proves this. I am satisfied that his alhidus and rodatnsi are 
conspecific, the former being a worn and bleached specimen of 
the latter. As alhidia^ has page priority, it must stand as 
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the name of the wrinkled shell, and Plaxiphoia ros/aUf, HI,, 
as a synonym thereof. Whether the whole ol ilie forms of 
Plaoriphora found in Southern and Western x\ustralia are all 
referable to one very variable species or not, must be left to 
future investigation. For the present 1 purpose to include all 
wrinkled forms from Victoria and Tasmania and westward 
under the name of P. alhUht,, Bl., with conn perm,, Ad. and 
Ang., as a subspecific name for the extremely sculptured form 
which has its headquarters at Port Lincoln. The un wrinkled 
forms I would refer to P. planca^ Qnoy ct Gaim., of which the 
type is from Tasmania. 

Pkuiphora im'ipilom, Blainvilie. Type (no locality). 
This is a disarticulated specimen showing no sculpture and 
is very smooth and polished. More rounded (except near the 
beak, which is raised) than is the case with Australian repre- 
sentatives of this genus. It is decorated with longitudinal 
brown streaks, but has none of the typical markings that are 
so characteristic of Australian sj^ecimons; it is evidently not 
an Australian shell. 

Crf/ptopIa,r monfanot, E-ochebrune. Type, in spirit, Is. 
Soulon, Drs. Montano et Pay (Pilsbry gives locality as 
Leucon, Borneo), No. 74, 1880 (Bull. Soc. Philoin., Paris, 
1881-82, p. 1901), is marked ‘T/. ocnlaiuf^, Q. et G.'’ This, 
specimen is well preserved in spirit and is couspecific with a 
specimen in my own collection which is also marked 
ociflatithy Q. et G.,'’ and is from I. Sula. Both these differ 
from specimens marked ‘‘r. larvae fonnin^ (Blain.)' Burrow, 
1815/’ in that the first three valves are circular and not oval, 
as is the case in the latter. In all other respects they seem 
alike. We were not able to find the type of G, oculatmy 
Quoy et Gaim., so cannot say whether these two are con- 
specific 

Crppioph(.r { erppfoconch nn J htrvaefoniun, (Blain.) Bur- 
row (Elem. of Conch., pp. 190, 191, t. 28, f, 2, 3, 4, 1915). 
I saw a card with old label, *T. O. Lisse. (It taevin, Lam. 
Habite les Mers de la Novelle-Holland,” determined later 
as G. larvae form in,, Burrow. This specimen is similar to others 
in the same collection from New Caledonia auci Tonga Tabu. 
I have noted that all these resemble my shell and Eocliebrune’s 
m07i4anoi, except that in them valves 1 and 2 only arc round 
oval, whereas in the latter the three first valves are almost 
circular. Tlie girdle spicules of all are very similar. 

Orpytoplax lamarcM^ Eochebrune, from New Caledonia,, 
marked ' ‘co-type.” Tliis specimen appeals to correspond with 
G. larvaeformis^ Burrow, in that the anterior valve is oval 
and not circular, as in mondareoi^ Rochebr. 
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(^ri/pfopla.i ton Rocliebruiie. Type (Ball. Soc. 

Philom., Paris, 1881-82, p. 195, 1881). The tbilowinsr are 
fopiecl from BoohebiuiieV IMS. notes . — ""Chitonelhis <fn'atas 
(Rv., C. Icon., pi 1, sp 1), long. O. 000, lat. O. 004, M.M., 
non Lam Hab., detroit de Torres. Mus . Paris 

I compared this type wjth 3113^ shell Irom Sydney and found 
them conspecihe ; m\" largest specimen is a couiiteiparl of the 
type, which is numbered N. 13, 8, 

( ^} l/ 2 )fopla I (CJnfonelhf^ ) lupvti^, Lamarck. Type (de 
Lamarck aniinaux sans veitebres, vol. 7, Mollusque^). Lab. 
de Malacologie, K. 82 Oscabrelle lisse, De Blainville, 
Malac., 87, f. 5. Hab. les Mers de la Novelle-Hollandiae. 
Peroii et Lesueur 1 saw type marked as such in Roche- 
brune's handwiiting The same specimen is mai-ked ‘Mype of 
(U ppfopht ! (dnfoneiht'^) Rochebr.,'^ and the card is 

marked ‘‘Peron et Lesueur, H. 3,” and agrees with figure, 
pi. 87, fig. 5, Blain., Haiiu. de Malacologie. This type shell 
measures 49x12 nim , and, as just stated, coriesponds witli 
the figure Nearly the whole of the slicll is eroded and the 
girdle is denuded of spicules, except on that portion com- 
Tnencing opposite valve 7, where the spicules are foitunately 
still in evidence. These spicules are very peculiar, being 
very widely spaced, short, blunt and rounded, quite distinct 
from any species I have seen from either the south or the 
east coast of Australia ; neither does it agree with the speci- 
men of Cnjptoplai I collected at Rottnest, in Western Aus- 
tralia. On the other hand, the small specimen I collected 
at Yallingup, in that State, in October, 1920, and provision- 
ally lef erred to as (7. JKirtmtpet Thiele — see my paper (Trans. 
Roy. Soc. S. Austr,, vol. xlv., 1921) — may be a juvenile of 
this species. Should this identification ultimately prove cor- 
lect, i\ hartmeyen, Thiele (the type of which I have never 
seen), will probably be proved to be conspecific, and name will 
be a synonym of C. hrevn^, Lam. 

Vrifpfoplasr fChifoncllu^) Lamarck. Type (An. 

S. Vert., vi., p. 317, 1819). The type specimen is marked 
in Lamarck’s handwriting, “Oscabrelle striee, rinfonellu^ 
.‘itriaiiis, lie aux Kangaroo.” Tlie type measures 46x10 
mm.; valves 5, 6, and 7 would be slightly spaced if the speci- 
men had been carefully dried. The sculpture is similar to 
the common South Australian shell, and although very few 
spicules are left on the girdle, those that remain correspond 
with the South Australian species, which is quite natural, as 
Kangaroo Island, in that State, is the type locality. 

Commfffts . — ^The rediscovery of Lamarck’s two lost types 
is due to the very careful search made by Dr. Lamy. I was 
told on arrival that these types were not in the Mu.^eTim in 
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Paris, and wero probably in Geneva. Bui on calling attention 
to the reference in the original description to their deposition 
in Paris, Dr. Laniy turned up Rochebrune's MS and found 
that when those notes were written Lamarc'k’s types wei*e still 
in Paris. A further search was at last rewarded with tlieir 
recovery. Pilsbry’s figures in pis. 9 and 11, Man. Con., vol. 
XV., are, T have no doubt, drawn from New South Wales 
specimens I agree with Mr. Tom Iredale that these northern 
shells are a distinct species, and not Lamarck’s As 

a result of the foregoing investigation we are able to 
recognize : — 

(1) C‘nji)i()pJit,r Lamarck -f'. Jama rein, Rochebr; 

probably = r. hart me yen ^ Thiele, and is only known for Wes- 
tern Australia. 

(2) Crypfopl((,r Lamarck, found in Victoria, 

Tasmania, South Australia, and Western Australia. 

(3) Crypfoplaj forreHamas, Rochebrune. Found from 
Port Jackson northwards to Torres Straits. 

(4) Cryptopilax g'linni, Reeve. Occurring in South Aus- 

tralia and having probably a range of habitat coextensive with 
C, Lam., from which species it is easily distinguished 

by its dense, very short, and slender spicules. 

Three further species are all said to occur in Australian 
waters : — (\ oculatus^ Quoy et Gaim. ; C. hurrowt. Smith; 
C. ,michaelfi€7%ij Tliiele, Tlie two first in the tropical waters 
of Queensland, and the latter in Shark Bay, "Western 
Australia. 

AcafitJfoehitori sneurvi, Blanville. Type (Diet. Sc. Nat.,, 
xxxvi,, p. 553, Blainville). Tliere are two specimens with 
original label *'Port Roi George.” They are undoubtedly the 
shell we have known as Acamtlioehiton ashesfoides. Smith. The 
better of the two is similar to a pale specimen I collected at 
Port Lincoln, in South Australia. 

Aeanthorhifon jacandits, Rochebrune. Type (Bull. Soc. 
Philom., 1881-82, p. 194). There are a number of specimens 
in spirit which are conspecific with preceding species, all much 
wot n . 

Aeantlioehifon rio/aceaSy Quoy et Gaim Type (Voy. do 
rAstroI., iii., p. 403, t. 73, f. 15-20), New Zealand. These 
are similar to specimens in my own collection frotn Doubtless 
Bay, New Zealand. 

Acanfhochiton riolaceioi, var, pwpiXla. Type. On another 
card marked '^Quoy et Gaimard, 1883, N,Z.,” is a dissected 
specimen with anterior valve missing. All valves smooth and 
of peculiar shape. I am rather doubtful whether this is refer- 
able to the same species. It is referred to in Voy. de 
r Astrolabe at top of page 520 under the name papdo. 
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Crj/piorniichu'^ ( Acanthochitf < ) itKnrftrtiJans^ Quoy et 
tjraim. Type from New Zealand (Voy. de TAstrol , p, 106, 
t. 73, f. 30-35, 1834). This is undoubtedly conspecific* with 
( ^n/ptocouchifs porosf/^^ Burrow (Eleni. Conch., p. 189, t 28, 
f. 'l, 1815). 

t/ptoconi'h ifs Eochebuuie Type (Bull. 

Soc. Piiilom , Paris, p. 194, 1881-82). Type is in spirit and 
is evidently conspecific with preceding species. 

Acanthorlnfnn ‘.ehinchcft'^y Quoy et Gairaard. Type, lu 
spirit (Zool. Voy. de TAstroL, iii., p. 400, t. 73, f 5-8, 1834), 
marked on label ‘'M. Quoy et Gaimard, 1833.^^ The shell is 
decorated with flat, rounded pustules. The do i sal area is 
partly smooth, but the rest of the area shows longitudinal 
striae. They are similar to shells in my own collection from 
Auckland Harbour. 

Acanfhochiton (Jjohophtx ) .Aewarfuiua ^ Thiele. Type is 
in spirit and marked ‘'Collected by Filhol, lie Stewart.” The 
following are my notes: — Anterior valve decorated with five 
well-raised rays formed of largish, elongate, flat pustules. 
Median valves with a diagonal fold and decorated with rows 
-of diagonally-placed, raised, oval, flat pustules; much like 
*4. ffranosfruttui^, Pilsbry. The posterior valve is ver}’ dis- 
tinct, dorsal area pinnatifid, in the front of mucro pustules 
ure similar in character to those of the median valves. Mucro 
raised, posterior and distinct. Area behind mucro flat to 
-concave. A small specimen in my collection, from Wel- 
lington, is similar in sculpture but has not the strong rays 
in the anterior valve. 

Xoie . — Several other Aainthocliifoii^ in the collection in 
Paris will be dealt with later. 

EhffSi^oplax f Chiton) ranaJicn/afns, Quoy et Gaimard. 
Type (Voy. de TAstrol. Zool., iii , p. 394; Atlas, t. 75, 
f. 37-42, 1834), marked “Voy. AstroL, 1829, New Zealand.” 
Tliere are no scales left on girdle of type. The sculpture is 
similar to specimens so named in my collection. 

i^f/pharochifon (Chifoji ) pelliH-^erperiffH, Quoy et Gaimard. 
Type, in spirit (Voy. de TAstrol. Zool iii., Moll., p. 381, 
t. 741, f. 17-22, 1834); label in handwriting of de Blainville 
reads, “Oscabricon a Serpent, pi. 741, flg. 17-22, New Zealand, 
Astrolobe.*’ Tliere are three specimens of this well-known 
shell. In all there is very little sculpture in the median areas, 
but the lateral areas are quite normal. One of the three is 
qnite as carinated as Hi)vc1ain, Gray. 

Liolophitra (Chiion j (Peron MS.) Blainville. 

Type (Diet. Sci. Nat., xxxvi., p. 546, 1826), Dr. J. Thiele 
(Fauna S.W. Austr , p. 399, 1911), Dupuis (Ex. Bull Mus. 
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Hist. Nat., 1917, No 7, p. 1, 2), and he., p 7, 1918 Tliese 
latter point out that in. the Paris Museum are two specimens 
collected by Peron; the one marked type, which T call (a)^ 
is conspecific with Liolophura (Chito'^iJ (ftorgiana, Quoy el 
Gaini. The other, which I call (h), is marked co-typo, wa^ 
identified by Dr. Thiele as conspecific with Acanfhoplevi'a 
$pimger. Sow. The following are my notes on the type speci 
men, which is disarticulated. Tlie card is marked ''(Union 
liirtoaus, Peron = r7i«/owt gtorgianm^ Quoy et Gaimard, Tie 
King” ; and has labels at the back which read, '‘See pg. 533, 
Bull, 'du Mus. d'Histoire Nat. (in Blainville's handwriting), 
hirtosiis, Bl.”; in Peron’s handwriting, lie King”, 

and in Quoy or Gaimard^s handw^riting, " AcvliaUmA^ 

The large median valve measures laterally 30 mm. Tlie 
sculpture is almost entirely eroded, broken and beaded growtli- 
lines are slightly visible in the lateral areas, and what little 
sculpture remains on the rest of tlie valve consists of concentric 
ridges. Tlie anterior valve is slit and propped, but the insertion 
plate is absent or modified in the manner characteristic of L, 
geor^gianuy Qnoy et Gaim. ; the girdle scales are also similar 
to that species. There is a note on the back of the card, 
"Dr. Tliiele det. this is undoubtedly Quoy et Gaimard's 
shell.” In this determination I fully concur. I have no- 
doubt the specimen came from Port du Eoi George, and not 
from He King, as marked on card ; but until a careful search 
for Chitons 1^ made on that island, the locality from which 
the type came must remain an open question. 


Specimen fh). 

The card is marked “Co-type, (Union hhto.snh^ (Peron) 
Blainville. M. M. Peron et Lesueur, 1803, I. King, M” 886 
A canflw pleura spitugera, Sow^” On back it has the fol- 
lowing notes, “He King, Chiion Inriosu.^, Peron, 233,” in 
Peron 's handwriting; two words that look like “Leplus 
grand, A. aculeata, L., T King,” in Lamarck's hand- 
writing, and 'hlcanfhoplein’u ^pungera. Sow., Tliiele del.” 
Tills specimen is similar in sculpture and >picules to specimens 
in my collection from Port Darwin which T liave considered 
are referable to Blainville's Chiion gennnaia The shell is 
a good deal curled but is in good preservation and measures 
51' X 38 mm. This could not have come from He King, but 
possibly Baudin sailed north as far as Shark Bay, where this 
Acanthopleura occurs. Is it not possible that this is the 
missing type of JBlaiuville's (UUton germnaiuR? Up to the 
present I have not been able to refer to the original descrip- 
tion of that species. 
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Specimen (c). 

On anot-hei card is a specimen, which T am calling (c)^ 
marked ''Liolofhuia ln7tosa, Peron ; collected by Peron et 
Lesueur, 1803.” In Dr Lamy's opinion this specimen is the 
black variety described by Blainville, 1825, as variety V of 
his Vinton (jtmmutns. The shell shows very little sculpture, 
the dorsal area is eroded, but the rest ot the shell is well pre- 
served There are very deep growth-lines and ridges, which 
are only <ubpustulose in the lateral areas. It is curled and 
measures 30x23 mm. This spm. = hirtosOy 

(Peron) Blainville. 

yoie — Blainville states that his variety V was in the 
collection of the Paris Museum, but that the type ot normal 
(\ was in his own collection 

Specimerr card 

This has two apecimens mounted on it; they are marked 

(/eorffiana, Q. et G., Port du Boi George.” These are 
not that species, but are the Sydney shell L, gaimardi, Blain- 
ville. Tliere are sufficient of the girdle spicules left to assure 
the correctness of the determination. 

Specimen fe). 

This ife in spirit and marked ^\icantliopletiro qnatre- 
fcigesi, Rochebrune (Rochebr., Bull. Soc. Philom., 1880-81, 
p. 117; Jour, de Conch., 1881, p. 44).” This is Liolopknm 
hirtosa, (Peron) Blainville, and very probably was one of 
Blainville’s original shells. 

Lwlophnra (Chiton) ijeorgiana, Quoy et Gaimard. Type 
(Voy. de PAstrol. Zooh, iii.,'p. 379, t. 75, f. 25-30, 1833), 
Port du Roi George. Tliere are four specimens quite typical 
of this common Western Australian shelf; as Peron’s name, 
hirtcmiSj was published by Blainville in 1825, that name 
replaces that of Quoy et Gaimard. There are old labels 
attached reading, ''Chiton 'magellamcus, Chem. ; Chiitm 
georgianus, Q. et G. Type figured. Port du Roi George, 
New Holland, Expedition d’XJrville, 1824, the figure in Voy. 
Astrol., pi. 75, figs. 25-30, agrees with these specimens.” 

LiolopJmra (Chiton) gaimardi, Blainville (Diet. Sci. Nat., 
xxxvi., p. 546, 1825). The type was collected at Port Jackson 
by Quoy and Gaimard and was preserved in spirit. This 
bottle contains two specimens with a more recent label, 
" Acanthopleura magellamca, Chem.” Tlieee may be the types, 
as the type is referred to as being in the Paris Museum in the 
catalogue of that Museum, dated 1838.^ 
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OnlthochitoH (dhitou) undulatifii^ Quoy et Gaiinard. 
Type (Zool. deTAstrol., p. 393, t. 75, L 19-24, New Zealand). 
Tribe label is in the handwriting of Quay or Gaimard, ‘Tl. 75, 
figs. 19-24, 1833.” This corresponds wiilt specimens in my 
own collection from Doubtless Bay, New Zealand, except that 
in the type the diagonal 4-ib is almosi smooth, showing little 
granulation. The shells are bleached. 

Ontfhochiion nf^frolabct^ Bochobrune. Type (Bull. 8oc. 
Philom., Paris, 1880-81, p. 120), New Zealand, Quoy et 
Gaimard, 1829. This shell has spaced granules in the diagonal 
rib similar to my Doubtless Bay specimens, and is only 
a slight variation from the type of Quoy and Gaimard’s 
'iind^datvs. 

Onithochiton ne(/lectus, Rochebrune. Type (Bull. 
Philom., Paris, 1880-81, p. 120), Wellington, New Zealand, 
Quoy et Gaimard. This is an exceptionally granulose shell, 
probably a variety of Quoy et Gaimard's but as 

that name was preoccupied Iredale substituted the name 
neglectuSy Rochebr. (Trans. N. Z'd. Tnst., vol. xlvii., 1914). 

Onithochiton' Sow. Tliere is in spmt a rather 

worn specimen from lie Pitcairn. This seems conspecific with 
0. quercinus, Gonld. 

Gymnoplax adelaidemh, Quoy et Gaimard, 1829. This 
is an East Indian shell from Amhoine, It has scales like a 
Hapiloplax abad resembles members of that genus in general 
shape, but there the resemblance ends, the valves being very 
strongly sculptured. I have no reference to its description. 
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ECOLOGICAL NOTES ON SOUTH AUSTRALIAN PLANTS- 

PART 1. 

By Ernest H. Ising. 

[Read Octobei 19, 1922.] 

Plates XXXVIIT to XLIl. 

I Introduction. 

These uotes are the result of a trip taken along the 
Tran.^continental Line between Hughes and Kingoonya from 
September 5 to 24, 1920 Collections of plants were made at 
the following places showing the number of miles from Port 
Augusta: — Hughes, 567 miles; Ooldea, 427 miles; Immama, 
407 miles; Barton, 376 miles; Wynbring, 321 miles; Tar- 
ooola, 257 miles; and Kingoonya, 209 miles. 

The rainfall over the area collected had been heavier that 
year than for a number of years, resulting in splendid growth 
of native vegetation. Seeds that were dormant for a 
number of years must have germinated that year, for there 
was an abundance of plants at all the places visited. 

Reference will be made in this paper to the ecological 
factors noted in connection with the plants seen and collected 
at the various places mentioned. Plants were collected up to 
three miles from the centres referred to. 

Throughout the trip I was helped very considerably in 
collecting and drying by Mr. A. M. Lea, P.E.S., Government 
Entomologist, who was collecting insects for the Museum on 
the same trip. 

An asterisk denotes an introduced plant. These were not 
seen to any extent and only close to the railway stations. 

For assistance in identifying some of the specimens I am 
indebted to Mr. J. H. Maiden, I.S.O,, F.R.S., F.L.S., etc.. 
Director Botanic Gardens, Sydney (Eucaly'pHis and Acacia )y 
Mr. J M. Black, and Profeesor T. G. B. Osborn, D.Sc. 

II. Physiography. 

1. THE NULL arbor PLAIN. 

Size — The Xullarbor Plain commences at Ooldea at its 
eastern boundary and stretches away westward to the border 
for 170 miles, and thence into Western Australia. Its 
southern boundary is the coastline of the Bight, and it 
extends for about 100 miles north. 
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The Litfh Plabti . — At 441 miles from Pori Auguhta a. 
ledge IS met with which is the edge of the Nullarboi Plain 
proper This is 17 miles west of Ooldea, and it form^ a 
“little plain” which is quite distinct from the big plain 
further west. This small area is of an undulating character 
and grows a number of trees and small shrubs which appear 
to frequent the depressions. Ou the Nullarbor Plain, itself, 
this bigger growth disappears. 11 is on this small slrif> of 
country that the florulas of the plain and the sandhills meet, 
but there is very little invasion by the different plants on the 
neighbouring territory. 

The FImn Frofer . — The Nullarboi Plain slieiehes away 
north, south, and west from the ‘Tcdge” in an unbroken 
expanse of level, or slightly undulating, country as fai* as tlie 
eye can see. From the ‘Tedge’^ (441 miles) to Hughes (5fJ7 
miles), which is within 32 miles of the Western Australian 
border, the country is the same uninteresting plain iiol relieved 
by any prominence whatever. Slight undulations occur, in 
places, and are from a quarter to half a mile, or more, acioss; 
but the resulting rises and depressions would only be about 
4 ft. or 5 ft. above or below the surrounding level. The 
rises, generally, have an outcrop of limestone with weather- 
worn fragments of the same lying around. The top soil, held 
together by the plants, is a reddish, friable, sandy loam whioli 
extends for at least 12 in. below the surface. Fn places it is 
of a clayey nature. In the depressions there is no surface 
limestone. These shallows (one large one at Hughes is called 
^‘The Dry Lake^’) grow fewer plants than the higher levels, 
and in them the ”Australites,'' or ^'Obsidian bombs,” are 
more readily found. The hollows do not hold water long. 
While we were at Hughes an inch of rain fell in one day, but 
there was no water in the “lake” next day. 

Several “blowholes” were seen at Hughes. They were 
about 15 ft. deep and about 3 ft. wide, with limestone ledges 
forming the sides. The bottom was soon reached by dropping 
a stone down, and no movement of air was observed going in 
or coming out. 

2. THE SANDHILLS. 

'The sandhills commence at about 324 miles from Port 
Augusta, where they leave the stony undulating country. Tlie 
sandhills are small at first but increase in size until some of 
them are 30 ft. to 40 ft. high and run in ridge,s for long 
distances. These ridges trend in almost every direction. At 
Ooldea they are east and west, and north-east and south-west. 
At Barton they are about east and west. Tlie sand is fine 
and chiefly pinkish in colour; at Ooldea Soak, three miles 
north o-f the railway station, where the sandhills are very big. 
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tke sand is almost white At about 15 ft below the surlace 
at the Soak a veiy light-coloiiied clay is reached. This clay 
is very stiff and forms an impel vious bottom for the wells 
that have been sunk The wells arc not sunk lower tlian the 
above depth and are timbered all the way down The water 
soaks in within a few liours to about 3 ft. ot the surface. 
There are eighteen wells at tins spot and they are situated in 
a hollow sui rounded by high sandhills. Twelve of them pro- 
duce beautiful, fresh, driiiHiig water, while the other six are 
fit for human consumption but slightly brackish. 

There is no doubt tins fiesh water has been known to 
the natives for many miles aiound for generations, as native 
fiint chippings can still be picked up in handfuls around the 
wells It is a veritable oasis, and has been made use of h}?' 
early explorers The sandhills are clothed with a dense vege- 
tation compiising trees (up to 40 ft. or more in height), 
shrubs, undersiirubs, small peremiials and annuals. A fine view 
was o>btained from the top of a tall sand ridge at the Soak, 
and the prevailing mallee sandhill scrub stretched away to the 
north, east, and south as a dark expanse of country. 

For most of the year the plants of the sandhills are 
subjected to very severe growing conditions, and transpiration 
must be at its maximum during that period. Such conditions 
tend to keep an open formation; tliat is, plants have open 
spaces between them of some yards. Yet often in the hollows 
between the sand ridges the Acacias and other shrubs are so 
* close together that they touch one another, and one has to 
push a way through them. The vegetation has responded to 
its environment by developing narrow leaves (or phyllodes 
in the case of the Acacias), thus reducing transpiration to a 
minimum. Tlie broad-leaf plants, such as Eucalypts fB. 
oleosa y B. pi/riformis, and B. transcontinentalis)^ have re- 
sponded to the prevailing meteorological and edaphic factors 
by producing coriaceous leaves with few stomata which are 
deeply set below the epidermis. The small herbaceous annuals 
grow^ chiefly out m the open, it was rare to find them growing 
below the larger shiubs or trees. Tile annuals consisted largely 
of composites, although CaJandrinla polyamlrn, the "para- 
keelya,^^ formed large patches around Barton. 

The sandhills are fluxed, being clothed with native vege- 
tation. Wlien the covering is removed trouble is experienced 
with drifting sand. This has been the case in some of the 
railway cuttings, lyhich have had to be faced with a retaining 
mat consisting of stakes, houghs, and small branches. 

The sandhills grow a greater number of plants than any 
other poiiiion of the country visited along the line. 
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3. THL COUNTRY AROUND TARCOOLA AND KlNCiOONYV 

At about 324 miles from t^orb Augusta, near Wyiibring, 
the sandhills disappear and an undulating stretch of country 
is entered upon, which continues to Kingoonya. At Tarcoola 
there arc some small hills, the sloping sides of wiucli are 
thickly strewn with rock fragments, about i in square 

IIL Plants of the Nullarror Pl\in. 

ire)ie}aL — There are two main types of plants at Hughes : 
(<i) shrubs of about 50 cm. in height, and (h) small herbs 
and grasses. This formation was constant, as far as observed, 
for 140 miles between Ooldea and Hughes. It was the result, 
no doubt, of the uniform character of the surface topography, 
soil, and rainfall Tlie shrubs include a very few tall ones of 
Ptftoi<'pon(m pJnJh/iaeoide^ and Acaaa fefrac/onopJiylla^ and 
it is a remarkable fact that there are so few of them. 

Tlie plants may be considered according to their height. 

1. The tallest plants were shrubs, 2 to 3 m in height, 
consisting of ^'dead finish,^' Acacia iefraqo'thopihijlla (only one 
plant seen, 3 m. in height), and the ^‘Weeping Pittosporum,** 
P, phiih/meauleH^ of which only a few shrubs came under 
notice. 

2. The bluebusli and saltbush shrubs varied from a half 
to one metre in height, and were the dominant shrubs of this 
vast treeless, riverless plain. 

3. The undershrubs and larger peiennials and annuals, 
of from 20 to 45 cm. in height, formed this third raaige of* 
plants, and consisted of species of Koclua, Barnet^ Blennodia^ 
Sn^ainsona^ composites and grasses. 

4. The ground flora of only a few inches in height was 
I’epresented by composites, and by Calandrtnki, 

Eroiliutn^ Euphorhia, Lepidium, Lotm, yicotiana, Plantago^ 
Tctraf/oiiia, Craasula, and Zygophyllum species. This arrange- 
ment, however, does not give the ecological relationships which 
I wish to emphasize. 

The following formations, which are of the open typo, 
were noted on the plain. 

Blnehush Fo^^mation, 

PL xl., fig, 1. 

The Nullarbor Plain is not a dead level, but consists of 
undulations, forming slight rises and shallow depressions, 
varying from 1 to 2 metres. The bluebushVA'<^<^/^//^ sediffdla) 
was not confined to either the rises or t],ie hollows, but it was 
noted that this shrub dominated an area of several hundred 
square yards in extent. The saltbush ( Af7ipler vef^(carmm) 
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"was not completely excluded fiom this legion, but the blue- 
bush gave it a chaiacteiistic blue-giey appearance. A veiy 
prominent species in this formation is (xoadenut pinnaicftt/a, 
which covered numerous areas and ranged from 10 to 12 cm. 
high. It was in full flower at the time ot my visit (Sep- 
tember 8) and was a beautiful sight. FotJolepis canef^cen^ 
found in this station, and it is a larger plant than the pre- 
vious one but not nearly so plentiful. It brightened the dull 
hue of the bluebush foliage. 

To be seen in some numbers with the above plants was 
an interesting variety of Calofis mulficauhs (n. var. h/t'vi- 
radinta^ see p. 604), a small diffuse herb 5 to 20 cm. in 
height. It was growing in little colonies of about a metre 
across Another plant growing chiefly in colonies, but much 
more plentiful than the last species, was Cepluilipfei um 
jDninnnondti, a species with dense white heads. Some speci- 
mens collected were remarkably small, being only 3i cm. in 
height, while the largest were 15 cm. 

The following plants were often found in association, 
usually in small depressions in which water remained for a 
short period after the rain : — 

HeVipterum africfintt, growing up to 25 cm. in height 
and dominating the association. Vhttadinm austmlifi, in 
lesser numbers and not so high. Bauem glochidiatv^^ about 
20 cm. in height. Podocoma nana, plentiful, but only up 
to 8 cm. in height; this is the first record of this plant for 
Nullarbor Plain. Crassvla Sieheriana, varying from 3 to 
6 cm. Tetragmia expansa, a plant quite prostrate and 
spreading 20 cm. or more. Plant ago var la, the smallest plant 
in the colony, being only 3 cm.(?) or less in height. And 
Calandrima pu$illa, another small annual. 

A small sticky composite (H eVipteruw tinf'lhnv) formed 
areas of several square feet ; the plants ranged from 6 to 18 cm. 
in height. Smaller still, and growing together, were Bama 
^rhrolaenotdes and B, pafenficuspisj which formed an open 
association. Two species of ZygophyUum (Z. iodoanpum and 
Z, ovatitm ) were associated and grew in considerable numbers 
where the ground was subject to flooding. A small composite 
(Mituiria lepfophyUa) was not often seen, but G)t(p7iom 
i^Mrrophora was much more plentiful. A dwarf annual cruci- 
fer iTldaspl Dniwmondii ) was fairly common in this station, 
as was also Lfpidium roiandum^ DC., var. phi eho petal inn, 
Maid, et Betche, a plant only 4 to 8 cm. in height. Tlie tiny 
annuals — Fla nt ago varia^ Caloth hispid ula, and Isorfopm 
graminifoha — were fairly numerous between the bluebush 
shrubs. A common composite was Vittadinia aastralis^ and 
one, much less so, was Elaehanfhiis pnsillas^ and an annual 
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that grew in numerous patches was hrachy'pa'ppiis^ 

which is a small diffuse annual of from 2 to 6 cm. in height. 
This latter plant was a notable feature in many places on the 
Nullarbor Plain visited. Two dwarf plants not often met 
with were ErotHum cy(f Riorum and Cmvolvuln^ eruhei^cens* 
At the time of my visit the most abundant plant, and the one 
w’hich covered a large area, was the white evellastin^> IfvUpf- 
terum fionhitmhtm. It is a very showy annual growing up to 
25 cm. 

The woolly bluebush ( Kochia riJIoita) was a rare plant 
on the Kullarbor Plain, as also was A", (honjei; they were 
smaller plants than the typical bluebush (Koclna folia). 
Growing among species of Zi/ijoplnjlhim were plants of 
Lepidiurn papiIIo.si/ai . The introduced pest aNutralia 

was spreading in the open spaces near the railway line at 
Hughes. Another rare plant was Lepiduim fa^culahtni but 
was more plentiful around Tarcoola. Two plants found in 
open association were Siramsona Olivrn and fiida eorrugata^ 
var, orhiciilaris. Among the rare species were noted Sal,9oIa 
Kali, var, f>\trohilifera, Senecio hrachyglossvfi, Euphorbia 
Drummoiidii, a.nd Mimiria Ctinmnghnmii. Three grasses were 
identified : iStipa eremophihi and S. ficahra, var. anricvlafa, 
and the dwarf DarUhonia pemeillafa : the two former were 
much more plentiful than the latter. 

Saltbush Formation. 

The saltbush (Atripler vesicarium), like the bluebush, 
is a perennial shrub of about 60 cm. in height. Usually it is 
just a little shorter than the bluebush, and the two species 
form the main vegetation of the Nullarbor Plain. 

On the whole, the species observed in association with the 
bluebush were also not^ among the saltbush. There were, 
however, certain plants only seen with the saltbush. In 
depressions there was less vegetation than on the higher 
ground ; the smaller plants (annuals chiefly) were absent, and 
the formation was decidedly an open one. Tt was in this 
station only thfit the following plants were seen: — Eremo- 
phila macvlata, a shrub about 45 om. in height; Atripl^ea* 
campamdatvm, a small saltbush 25 cm. in height; spear 
g^ass, SUpa eremopMla (also observed in the bluebush forma- 
tion) ; Blennodia trit^ecta ; and the decumbent plant, 
Framhenia pauciflora. The annuals were of few species and 
sparsely distributed, including Ijotns australis, var. p 0 rvi“'* 
floras, a plant with prostrate stems and often spreading to 
1 m. across; Lavatera plebeia, of about 30 cm. in height; 
small ^ plants of Nicotiana s^mveolens ; and Smain^ona 
phmoidosy often wide spreading. 
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The Vl(U)i and Sandhill^. 

There is not much change in the general aspect of the 
hora wliere the Nullarbor Plain joins the sandhill region. 
Jnst before leaving the '‘Plain^' the '‘dead finish^' (Acacia 
fe,tragonophyUa) becomes more plentiful, but it was seldom 
seen in the sandhill country The following plants were noted 
just west of the sandhills and were common to both types of 
country : — Qoodenia 'pinnntifda, Ce'pliali2>feru7n Drvm- 
mondiiy Calotis hispid ula, Kochia sedifolia, Sfipa scabra, var. 
anrlcalata. There is veiy little overlapping of the plants of 
the two regions. 

IV. The Sandhills Flora. 

1. OOLDEA DISTRICT 

The handliillb’ flora is of a typical scleropliyllous nature, 
and hero again the formation is of an open character. 

Tree '<, — The trees and larger shrubs usually have reduced 
leaf surfaces. In the case of Casuarina lepidopliloia the leaves 
are represented by very small sheathing teeth, and the branch- 
lets are only 1 mm. in width, yoponim pJafi/carpum was 
sparingly distributed, and much less so was IT ef erode ndroa 
oJtaefohuniy both of which have fiat leaves. The latter was 
usually found with Acacia ratnalosa in the flats between the 
sand ridges. ' The mallees were not so plentiful as the wattles, 
and two of the broad-leaved Eucalypts were B. oleosa and 
E. transcontinental is (pi. xxxix., fig. 2), which formed the 
bulk of the mallees. E. pyriform is seemed confined to a small 
patch at Ooldea Soak. Among other mallees were E, 
nieeinata and E. gracilis, forming large shrubs and growing 
interspersed with Acacia ramnlosa. The quandonsr (Fitsanm 
acnminatns) was not common and seemed to-nrefer the sand 
ridges. 

Shrnhs . — Tlie phyllodes of some of the acacias were nar- 
row' and hard, such as A . tetragcmophylla, A. coll etti hides, A. 
ramitlosOy and A, anevra, the last two being more plentiful; 
while ^4. Eandelliana and A. Barhittii were not seen to any 
extent. Of those with broader phyllodes ^4. Kempeanoy A. 
Osswald Hy and A . ligulata were fairly numerous. Other 
shrubs were Eremophila alternifoUa, which was seen in fair 
numbers and often associated with Casnanna tepid o phi oia; 
Eremophila Lairohei and its variety Tietheimi were the next 
most plentiful, but E. (rihso7m was rare. Two grevilleas (G- 
pierosperma and G. stenohotrya) were usually seen growing 
on the flat ground, but of infrequent occurrence. The para- 
sites, LorantJim linaphyllns and L, penduhiSy were somewhat 
rare, the former growing on Eeter^endron oTeae folium and 
the latter on Biicalyptm transcontineTvtalis^ Bhagodia 
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Bdlardieii formed tall shrubs and was often seen among 
acacias. In the wide open flats, between soine of the smaller 
sand ridges, were seen shrubs of vonocephaht and 

Westrin^ia Dampierl^ var. rigir/a, and echinopi^du 

was associated with them. Two other shrubs, onno- 

pMla and 0. were fairly common in the sandhill 

region, with Dodmaea attenuata as a lare species 

The Ground Flora. — ^By the ground flora is mcaiii the 
undershrubs and annuals which range from 2 to 25 cm. in 
height. The dominant species were Gephalipfen/m Drum- 
mondii^ Waitzkt acuminata^ and Helipterum florihuudnm : 
they are annuals and grow in open association. Some plants 
preferred the sand ridges (often in the open and seldom in 
the shelter of other larger plants), viz., Waltva aettminuta, 
Calandrima disperma, Stackhomin wurieafa, Pod of Inca 
angustifo^la, and Fornax nmhellaia. The latter species and 
the StaeJehoKsia, developed a long slender tap-root which, 
no doubt, penetrated the loose sand to the moisture below; 
the lateral rootlets were not robust, as the plaints depended 
on depth of root rather than on spread. The poor rainfall 
(see table) of the district and the intense heat, <‘ombined 
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with an eextreme evaporation, tends to the production of an 
elaborate root system. This is specially necessary in the 
plants growing along the tops of the sandhills. Growing 
chiefly on the flats, between the sandhills, were : Zygophijlhtm 
Buph&rhia Brummondii^ varieties of Fid<t 
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cornigfxta, in open association, while lldinia metcunahs^ 
Lafpiila comava^ Calotis hispid u1 a, and Dane us glochidiatiis 
formed patches often in association with one another. Also 
on the flats, Velhia paradoxa was found associated with the 
annual plant Braclnjcome ciliaris, 

2. OOLDEA SOAK. 

At Ooldea Soak, where a wonderful supply of fresh water 
is obtainable at a shallow depth, some of the vegetation is 
luxuriant; for instance, MyriocephaJn^ Stnartii formed a 
veritable carpet where it grew in the hollows near the wells. 
Associated with this plant was Senecio Gregom and large 
shrubs of Leptospermum laevigatvm^ var. mxnvs (pi xxxix., 
fig. 2), although I also noted the latter species some miles 
from the Soak growing on a sand ridge. In the hollow, 
where the wells are situated, was found the “water-bush, 
Adnnnn Hooheri, and ascending the sandhills, to the west, 
Melaleuca parviflota and Acacia Tigulata were met with, 
while Gyrostemon ramulosus was only seen on the ridges. 

3. BARTON DISTRICT. 

Barton is situated in the centre of the sandhill tract and 
is similar country to Ooldea. Its flora, too, is similar, only 
slight differences being noted. Twenty-six of the species noted 
here were not recorded from Ooldea, while 67 species col- 
lected at the latter place were not seen at Barton. Tlie type 
•of plants was the same as at Ooldea, Casuarina lepidopliloia, 
however, was more plentiful, although it could hardly be said 
to dominate the flora. Tlierewas the Acacia -E u cal ypitts 

association with Acacia ramulosa and E'ucalyptns oleosa, as 
the dominants, particularly the former. The former species 
was met with almost ever 3 rwhere (sometimes in a semi-closed 
formation), while the latter was reduced to a clump, here and 
there. Although the season (1920) had been a good one 
hardly a seedling was seen of either of these species. An 
occasional clump of E. tmnscontinentalis was seen, while a 
clump of mallee (Eucalyptm oleosa, pL xli., fig. 1), remark- 
able for its prostrate trunks, covered a patch about 10 yards 
across, situated in a hollow between the usual sand ridges. 
Only two or three of the trunks were upright and were about 
3 ra. high; the others were lying on the ground, right from 
their base. The middle of the trunk was somewhat arched 
and the branches were horizontal. Tlie aphyllous shrub, 
Bossiaea Walken, seemed to prefer the lower situations and 
often formed large thickets. The flattened stems exude quite 
a quantity of smooth white powder while drying. Dodo^iaea 
microzyga was not plentiful, nor was Oleania suhspicafn, and 
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both grew on the flats with (^ihuanna, (itrri/ha Hinytluy 
and Acacia colletioides. Erernophifa avopana was associaled 
with Cassia ereniophila and ( \ Sturtit, and, in places, formed 
quite a distinct feature of the vegetation Tin i/p;fomnu 
Elliott n was seen on a sand ridge at Barton. 

In a photograph (pi. xli., fig. 2) taken ai Barton 
Thri/ptomene Elhottii is seen in the toieground witli 
Oaauauna leptdophJoia and Eiual uphts (dofee by. Iti another 
situation, Oautanm lepalophJoin Is glowing with acacias, 
mallee, and Tnodia irnfah'^i. This latter plant was fairly 
common at Baiton, and, in anothei place, it was noticed 
associated with Eolanum roacfihfcnfm , Acacia lajulaia^ and 
Thrijptomene Elliofta. The common “paiakeelya^' ((Uihnc- 
drinia polyandra) of the sandhills was growing so profusely 
in places that it became almost a closed formation, its asso- 
ciates in one place were Tlelichry^sum luciduni and Aohnnim 
orhiculatam. In open, flat ground Tnchiaiam cm y/ahof^aw 
and Podolepia capdhiris were associated; they are both small 
annuals. 

Y. Desert Formations of the Tarcoola Bkgion. 

CLIMATIC AND EDAPHIC FACTORS, 

The sandhill region is left at Wynbring, where, travel- 
ling east, an undulating stony countiy is entered upon. As 
was to be expected, the flora changed as soon as tlie sand- 
hills were left behind. The vegetation now was not so dense 
or plentiful, no doubt caused by the dry subsoil. Tho top^ 
soil is of a clayey nature in this region and surface water 
would remain longer than in the sandhills. In the sandy 
country more moisture reaches the subsoil, which proves to 
be of a wonderfully retentive nature; there is, consequently, 
a greater amount of moisture available for the plant cover- 
ing, This influences the flora of the two regions under 
discussion, 

KOCHIAS AND ACACIAS OF TARCOOLA. 

The predominating species in this station is Koch la 
^edifolia and Acacia Loderi, while Kocliia friptent and 
lEremopMa rot undi folia are represented by numerous plantf. 
Also A cacia aneura claims attention, as it was frequently seen ; 
Sakea leucoptera was not so plentiful. The plants on top of 
a rooky hill (pi. xlii., fig. 1) consisted of Acacia iarcalcmi^ 
and Trichinium imanum^ which were tho dominants; here 
ana there Ehagodia Gavdichaifdio/m and Enchylaena 
tomentosa were seen, while the smaller plants/ BeUpterum 
Fitzgihhomi and H. pterochaetum were fairly numerous. The 
roc^ slopes of the low hills have a distinctive flora, and, 
besides the prevailing bluebush, BelipUnmi Sumholdfianum^ 
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ib seen along a small dry watercourse, and associated with it 
is //. tno.^vhatinti , Larger plants here were Sida calif xhymema 
and A{friph,r reslcarium. 

Where the slopes led into more dal country Kochia 
pjiUimidata and Chanthini Dampieri were associated, and, in 
open formation with the bluebush, the following plants were 
noted* — Kochia 'vdlom, Bitssuf diacantha, B. paradoxa, and 
SahoVi Kah is only represented by its variety htrohdifcra^ and 
it was rare here, as it was on the Nullarbor Plain, 

Coming right down to the depression at the base of the 
hill near Tarcoola, the succulents, Aizoon’> qvadrifidum^ form- 
ing small shrubs, and Tetragoma expansa, were in association 
with a few plants of Zygopliylhim BUlardieri, var. ammo- 
phihfm, with them. 

On the extensive clay flats the tall Acacia aneura was 
the dominating species, and Galogijne BerardiaTia was also 
very plentiful, and formed large patches in places with asso- 
ciations of Goodema pi n^naiifidia and G. pu^sdlifloia. Grow- 
ing in the shelter of the former were Ahvtiloit oxycarpum 
and Evphorhia eremoplvila. In this formation was also seen 
Brachycome ciliaris^ Ccphaliptcnmi Brinnmondii^ Lepidmm 
rot\Jtndvmy var. phi eh ope t alum, (lalqih^ hiRpidula, Stem- 
pet alum hneare, Brodutm eygnorinn, and Mdlotia tenui folia, 
the first species being the most plentiful. 

Wliere the soil was of a more sandy loam in this area 
the vegetation was more pronounced. Several patches of this 
nature were seen, and the predominating plants were 
Beliclu'ysmn Lawrencella, var. Bavenportii, Craspedia 
pleiocephakt , Myriocephahi^ Stuartii, Sirainsoica phacoides, 
and S, microphylla, the last two specially so. A few plants 
of Oalotis muHicavUs, T empletonia egena, and Jffelipferum 
florihnndvm were not so common. In a small depression, 
Fraul'enia serpyUifoha had almost made a closed formation. 
No eucalypts were seen at Tarcoola, but scattered species of 
Eremophila were noted as follows: — E. Buiftonii, E. glahra, 
E. latifolia, E. Lafrohei, and E, Fahleyi, besides those 
already mentioned. 

KINGOONYA PLAIN. 

Tlie dominant species of the plain was Acacia Loderi, 
and with it was associated 2£in^ria leptophylla (pi. xlii., 
fig. 2). The shrubs noted were Bhagodia Gaudichaudiana, 
Kochia triptera, K, viUosa, Gama Sturtii, Eremophila alter- 
iii folia, E. Lcdrohei, and Bama paradoxa. Smaller plants 
weveBassia sclerolaenoides, JRiitidom helichrysoides, Ixidlaew 
leptoleph, and LeptorrhyncJms tetrachaetm, var. penicillatm, 
and were only represented by few specimens. In other forma- 
tions were Blennodia trueota, Menkea aveiiralis, Oliafvthm 
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Darifipieri, Fodocoma narm^ Gnephosis cifothopicppa^ Ih'Jip- 
terum Gharsleyae^ H. Btipiiainm^ and other small annuals. 

Where the ground was lowlying the grass ErdyroMifi 
Dielsih was recorded, and with it were 
Trihuliis terrestru^ Zygop}\yllum fruiicula^^um^ 'A. nvttinm^ 
and Imeiopsu gramndfoUa, 

VI. A Census of and Notes on Pi.ants Coleec^ted. 

References: — H., Hughes; 0.» Ooldea and Ooldoa Soak; 
I., Immarna; B., Barton; W., Wynhring; T., Tarcoola ; K., 
Kingoonya. The numbers following the capital letters refer to 
my specimen number. The above places are in Tiate^s District W, 
as shown in Tate’s '‘Flora of Extrat. South Australia,'’ p. 204. 
Where a plant is new for this district, "Dis. W.” is slionii. An 
asterisk denote^ an alien species. 

POLYFODIACEAE. 

^lieihntheii teinnfolta^ Swartz. T. 1726. 

Marsiliaceae. 

Mardlia Brummondny A. Br. K. 1846. Appears to he 
this species, although the sporocarps are very shortly stalked 
(3-4 mm.) and the cases are about the same leiigtli, haiiy, 
and with a few oblique transverse ridges. Leaflets ovale- 
cuneate, hairy, but becoming glabrous with age. Near J/. 
hirm^ta^ R. Br. 


SCHEUCHZEBIACEAB. 

Triyloohin eentrocarpa. Hook. 0. 1609, T. 1799. 

My plant No. 1609 agrees well with the illustration (pi. 
iv., 2) by Ostenfeld in Dansk Bot. Arkiv., Bd. 2, Nr. 8, 1918, 
but they are taller, Le,, 13 cm. high. The flowers are dis- 
tinctly pedunculate. 

The Tarcoola specimen (No. 1799) is only 3*5 cm. high; 
the fruits are as long as No. 1609, but the spur is more 
pronounced, 

Gramineae. 

Identified by Mr. J. M. Black. 

Pamcum Itucophamm^ H. B. et K, T. 1648. 

Fappophorum nigricans^ R, Br. T. 1642, 1644. 

Stipa eremophila^ Reader. H. 1636. 

S. scabra, Lindl. W. J216. 

sedbra, Lindl., var. avHculdtay J. M, Black. H. 
1637, 0. 1640. 

Ari&tida stipoidea, R. Br. T. 1643. 

Danthonia penicillata, (LabilL), F. v. M. H. 1638-9, 
K. 1649-50, 

DiplachfifC loUiformiSj F. v, M. K. 1647, 
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Tnodia ijntans, R. Br. O 1293, I 1246, B. 1317. 

Eragrostis Diehi/y Pilg. K. 1646 

E. eriopoda, Benth. T. 1411. 

E. (nopodn, Benth , var. Ua^iflora, J. M. Black. O. 1641. 

Liliaceae. 

Thgsniiotu'^ e i'lliflonus, P v. M O. 1625 Petals in my 
specimens are not minutely fringed, but it agrees 
with the above otherwise. 

Casuarinaceae . 

(Uisaaiina Jepidophlom^ F v. M. O. 1479, B. 1705. 
Teeth, 8 or 9 ; cones, 12 to 15 mm long. 

Urticaceae. 

■•' //?///?<//// s, sp O 1282. A single specimen growing near 
the ballast on the railway line. 

Proteaceae. 

Grevillect Ilnegeht, Meisn. B. 1339. 

G. ptetosperina^ F, v. M. O. 1302, B. 1383 

<r, stenohoirga^ F. v. M O. 1302a. In bud only, Sep- 
tember 16, 1920. 

linked hncopfercty R. Br. T 1785. ‘"Dis W 

Santalaceae. 

Fusanui acuminatm^ R. Br. O. 1614, K. 1832, B. 1706. 

Loeanthaceae. 

Lot ant hue htbophi/lliii:>, Fenzl. O. 1589. Growing on 
Heierodendron oleaefoh'um^ Desf. 

L. pendulus, Sieb. O. 1289. Of pendulous habit grow- 
ing on Eucal?/ptuh iranscontinenfaKs, Maiden. 

Polygonaceae. 

^Emeu fiiistrahe, Stein, H. 1647a, T. 1777. 

Chenopodiaceae. 

Afrtplej campanulafum, Benth H. 1508, 0. 1602- 
“Dis W.” 

A. spongiosum, F. v M. B, 1360, K. 1807. 

A, i^esiearhtm. Hew. H. 1228, 1259, 1260, 1511, 1541, 
1541a, 1565a, W. 1395, T. 1714, 1761 The fruits 
of this species vaiT- a good deal. In one specimen 
from the Nullarbor Plain (No. 1665a) the append- 
ages have thick prickle-like lobes covering them. In 
No. 1761 the fruiting calyx is entire, semi-orbicular, 
and with very small appendages; the leaves are 
small, mostly orbicular-ovate. 
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Rhagodia Bdlardlen^ R. Br. O. 1604. 

B. Oc^iidickaudlana^ Moq. O. 1620, B. 1851, \V. 1202, 
T, 1408, K. 1836. 

Clhtnopodlum crhtatum, F. v. M. O, 1701, B. 1384. 

Enchyla&na iomentosa^ R. Br, B. 1381, T, 1778. 

Kochla Georg^i, Diels. H. 1226, 1542^3, T. 1728, 1756. 
First record for Nullarbor Plain, Tarcoola, and for 
the State. Originally described from Western Aus- 
tralian specimens by Diels and Pritzel in Bot. Jahrb., 
184, 1904, with a figure of fruit (fig. 20, D). Pre- 
viously confused with glabrous forms of /7. vdlo,sa, 
bub the obconic base of the fruiting perianth is a 
very distinct feature. 

K, ^yrmnidata^ Benth. T. 1788. 

K, sedlfoUa, F. v. M. H. 3227, 1*258, 1544. T. Neither 
in flower nor fruit. 

K. tri^tera^ Benth. T. 1763, K. 1829. 

K, tri^tera^ Benth., var. eriochtda^ Benth. O. 1235, 
B. 1380, T, 1724, 1762. 

K. mllosa, Lindl. O. 1286, T. 1722, 1742, K 1833. 

Basskf biflora, F. v. M. K. 1805. “Dis. W 

R. diacantha, F. v, M. T. 1718, 1737, 1757. 

B. echinopsila, F. v. M. O. 1275, B. 3 708. 

B. enacantha, F. v. M. (B, F. v. >1.). 

T. 1752. 

J?. sp.(?) 0.1284,1603. 

B. paradoosa, F, v. M. T. 1743, Kl. 1808. 

B. patenticuspin, R. H. Anderson. H. 1230, 1513, 1548, 
O. 1285. This identification was made by Mr. J. 
M. Black, who advises that Mr. R. FI. Anderson, of 
Sydney Botanic Gardens, is engaged on a revision 
of the Australian genus BaBaia and bas recently 
created this new species. 

B. sclerolaenoides, F. v. M. 0. 1567, 1578, T. 1766, 
K. 1809. *'Dis. W.’’ 

Fachycorma fituuh, (Benth.) d. M. Black. T, 1761. 
*^Dis. W.'' 

Sahola Kali, L., var. BfrohiNfera, Benth. H. 1569, 
T. 1793. 

A M AH ANT A on AE. 

Trichiniam alopecia ouleum, L. O. 1238, 1627, B. 1702, 
T. 1721. 

T, Qorymhomm^ Gaud. B. 1311, T. 1798. 

y. ex^tatum, Benth. O. 1287, 1626. 

T, inemum, R. Br. O. 1264, 1628, T. 3407, 1746. 
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Phytolaccaceae . 

(jlyfostemon ramuJoanSy Desf. O. 1303. 

Aizoaoeae. 

Tetratjonift Murray. U. 153G, T. 1732, 1386. 

Alzooa quadfifidam, F. v, M. T. 1760. 

Portut.aca ceae . 

Vulandrhhia diaperma, J. M. Black. O. 1588. 

a, polyandm, Bisntli. O. 1236, 1276, 1605, 1606, B. 
1232, 1385. Nos. 1276, 1605, and 1385 are the 
wliite-flowercd variety. 

( 7 . pmilla, Lindl. E, 1546, T. 1249, B. 1365, 1387, 
T. 1769. No. 1387. Plant larger than uisual and 
more branching, stems 18 cm. long, racemes many- 
fiowored . 

Carvophyli.ackae. 

Hperynlarla r ubiety Camb. K. 1840. 

^ Papavbkaceak. 

^Pap^fver hphriditniy L. O. 1697. 

CnUOIEERAB. 

Blennod'ut rMescens, R. Br. W. 1393, T. 1717. 

8. cvrvipe6y F. v. M. T. 1767. 

B. trisectay Benth. H. 1267, 1549, K. 1810. 

^Sisymbrium orknfale, L. O. 1698, T. 1195, 1196. Of 
the introduced species this one was the most common, 

Sunopetalurn Imearty R. Br. O. 1262, B. 1364, T. 1748, 
K. 1839. ‘‘Bis. 

Menkea amfralisy Lehm. T. 1830, K. 1831. “Bis. 

Thlmpi Dtumnwndii, Benth. H. 1520, 1700. A rare 
plant only collected on the Ntillarbor Plain fCapsHla 
Drwmmm\du y F. v. M.). 

Lepidinm fascic.ulafumyTAxtW, U. 1554, K, 1834. 'i>is. 
W/’ 

pipillosumy F. V. M. H. 1693, O. 1547, T, 1201. 

L. rotimdum, T)C. T. 1189. '*Dia. 

A. rotmuhmy BO., var. phtehopttalumy Maid, ct Betche. 
H. 1241, 0. 1521, T. 1790. '‘Bis. 

Craissubaceae. 

(h\issuht eolm*(da, (Ness.) Ostenf. T. 1776a. 

Sieherianay (Schult.) Ostenf. H. 1545, T, 1775. 
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PlTTOSPORACEAE, 

Vilfoaponim phllt}jraeoufei^, BC. H. 1550. 

Leguminosae. 

f)(/vlei<ia ulicina. Smith. B. 1367. It was quite a sur- 
prise meeting this plant, which is usually found in 
tlie Mount Lofty Bange and the south-east of the 
State. Only one plant was seen, and was nearly 
2 metres high ; the bark was dark, rough, and ribbed. 
Tile flowers are in short axillary umbels, with the 
pedicels longer than the peduncle. '*Dis. W.'' 

Boni^^iaea WaJheriy F. v. M. B.* 1217, T. 1244. In 
flower September 5, 1920. Young branches silky 
with dense adpressed hairs. 

Templetohia egenn, Benth. T. 1729. 

CUanthna Dantpieri, Gunn. T. 1772, K. 1814. 

Swainmmt Burkei, F. v. M. I. 1247 ‘^Dis. 

S, mlcrophglla^ A. Gray, T. 1725, 1739. The leaflets 
vary a good deal in size and shape. T have them 
from 6 to 12 mm. long and from ovate to oblong. 

*S'. Oliveri, F. v. M. H. 1563, K. 1841. 

*V. phitcoldes, Benth. H. 1256, 1539, W. 1394, T 1740. 
‘‘Dis. W.” 

Pf^oraha Lindl. K. 1835. 

Lotus amtraJis, And., var. purvifiot us, Benth. H 1564. 
Flowers pink. 

Cctssia urtemisioides, Gaud. T. 1749. 

C, eremoflidciy Gunn. O. 1283, B. 1707. 

6^ eremophiln, Gunn., var. plaii/poda^ Benth. O. 1272,. 
1577, 1608, T. 1416. 

r. Stnrtii, B, Br. O. 1271, 1280, B. 1332, T. 1771, 
K. 1812. 

Acacia species identified by Mr. J. H. Maiden, t.S.O,, 
F.B.S., etc. 

Acnaa aneura, F, v. M. 0, 1273, 1487, B. 1329, 
T. 1413, 1498. No. 1498 is a small intricate shrub 
of nearly 1 metre high. The branches are somewhat 
angular with white scaly angles or linos ; the phyllodes 
are short and broad. Altogether the plant is very 
different from the typical tree ; this may be accounted 
for by the fact that the only shrub seeti was growing 
among rocks on the top of a rise near Tarcoola* 
Not in flower or fruit. 

..1. htachyatachya^ Benth. T. 1414. 

A . Burkitiiiy F, v. M. O. 1486. 

*1. colhfimdes, Gunn. O. 1298, B. 1341. 
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A. Ketnpernw, F. v. O. 1491, B. 1338(?). 

J. ruodtn, J. H. Maiden. T. 1496, 1499, 1500, K, 1501, 
New for South Australia. Mr. Maiden (ie‘' 0 ribed it 
in the Piw. Roy. Bo<^ N.S. Wales, vol. liii. (lOilO), 
p. 209, from lirokeu Hill H]>cc'iimMis. It is a small 
tree 3-5 cm. high with branches and phyllodos faiily 
erect. The phyllo<te« vary from 25 to 90 min, lon^ 
and 1 to 2 mm. wide. Veins about 10, the central 
one on the surface of the phyllode is soniewliai ridged. 
Pods almost sessile, light brown, 25-40 min. long 
and 2’25 min. wide. (“Nos. 1500 and 1501 are more 
glabtons forms with narrower phyllodia.’' — 

J. H. M.) 

A. OmufUru, F. V. M. O. 1494, B. 1345. 

A. Praimi, J. II. Maiden. B. 1330. New for Sotith 
Australia. Mr. Maiden's description is to be found 
in the Pnoc. Roy. Boc. N.B. Wales, vol. li. (1917), 
p. 238, and was first <*ollecte<l near Kalgoorlie, Wes- 
tern Australia. It is a small shrubby tree of nearly 
3 ni. high with s})readiag blanches which start at 
the base of the trunk. The phyl lodes arc 25 to 
75 cm. long and mm, wide, rigid, and s})inescent. 
Flowers in short axillary ra(»cmes. Pods not seen. 

A, ranudom, W. V. Fitzg. O. 1268, 1269, 1274, 1489, 
B. 1333-5, 1492, 1495, 1502. New for South Aus- 
tralia. First described by W. V. Fitzgerald in dour. 
W. Austr. Nat. Hist. Soc., No. 1, May, 1904, p. li, 
from specimens collocted at Lennon villo, Western Aus- 
tralia. A sliriib with branches spreading from the 
base. Phyllodes up to 17T) cm. long and 1-1^ mm. 
wide, compressed terete. Veins many, very faint. 
Flowers yellow in cylindrical spikes of 13 mm. long, 
peduncle 12 mui, long. Pods 12*5 cm. long and 
4*5 mm. wide, somewhat constricted between the 
seeds, with longitudinal narrow strips of white and 
green. Very like J. W. V. F. 

.4. llandelJlarm, W. V. Piiz. 0. 1294. 

.4. mlifimt, Lindl. O. 1488, 1493, 1. 1248, B. 1313, 
1315. I do not agree with Mr, Maiden^s identifica- 
tion, btit follow Mr, Black (Trans. Roy Soc, B, 
Austr,, vol. xliv. (1920), p. 375, and })1. xxiii., 
figs. 6 to 11) in regarding this plant as J. fUjHlftta, 
A. Cunn, 

/] , larculeviik^ J. M. Black. T. 1497. 

A. letmootW2fhf/lhu F. v. M. H. 1490, 0. 1485, B. 1390. 

^Mtidkuijo denficulafa, Willd. 0*. 1629, B. 1379, Very 
little of this plant seen. 
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Geraniaceae. 

Er<}diuni Bert, O. 1612. 

E. Neos. IF 1526, T. (191, MAA, K. 1821. 

Z YGOPHYL I. ACEAK . 

Trihuhti^ terrcHrL^^ Liiiue. TC. 1842. 

Zygoph tjlhmi apicnlaiutn^ P. v. M. B. 1877. 

7j^ BiJIardieii, DC., var. amino-philu m ^ ♦!. M . Black 
O. 1591, B. 1376, T. 1187 

Z. fruHc?iIo(^uni, DC. O. 1233, 1581, 1509, B. 1221, 
1389, W. 1208, K. 1843. 

Z. if}docarpum, F, v. M. H. 1253, 1509, K. 1844. 

Z. ovatimi, Ewart et White. JET 1254, 1562, O, 1580, 
B. 1353, K. 1845. ''Dis. W.'’ These are new locali- 
ties for this I'arc plant. 

Euphoretaceae . 

Euphorbia Dnmimondlt, Bois. FF. 1613, O. 1572, 
T. 1782. 

E. ere7uopMla, Cunn. O, 1592, T. 1783, K. 1822. 

Porardhera microph ylJa^ Bron]^. B. 1325. ^*Dis. W.^’ 

Adriamt flooheri, (F. v. M.) MnelL Ar^. O. 1305. 

Stackhotjhiaceae. 

Etachhoumj wtiricata, Lindl. O. 1594, B. 1355. There 
is a doubt about this identification, as E. vhninea^ 
Smith, apparently only differs in the co-roUa lobes 
being acute and not obtuse. '^Dis. WP 

Sapinuaceae. 

IJ et erode tid ton oleaefolkimy Desf. 0. 1690, T. 1787. 

Dodovaea aftevnuta, Cunn. O. 1631, B. 1224, 1388. 

D, wicrotyga, F. v. M, O. 1281, 1584, B. 

Mat.vaoeae. 

Eida eah/.rhymeihla, J. Gay. T. 1728. 

8. corrhgata^ Lindl., var. orbiaularh, Bentli. li. (566, 
1261, 0. 1C23, 1598, T. 1793. 

S. oofTugata, Lindl., var, omta^ Bcnth. W. 1398, 
T. 1719, 1733. 

8ida mtricata^ F. v. M. K. 1837. 

S. mrgata, Hook. T. 1796. 

Abutilon MHchellii, Benth. T. 1759. ‘*Dis. W.^’ 

A. otocarpuni^ F. v. M. O. 1622. ‘'Dis. W.'* 

A, (mycarpvm, F. w. M. T. 1727, K. 1800, ^'Dia. W.’^ 

Lavatera p^eheia, Sims. H. 1537, 0. 1262, 1296. 

*Malva parvifiora, L. T. 1797. 

; 
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Peankeniac eae. 

Fntilkenid pancifiota, DC, H 1510 AV 

F, ,scrpi/lU folia. Lindl. T. 1716, K 1851 

Thymeeakackai:. 

Pinuhn nncvoci phala. H. Br. O. 1618, B 1869, T. 1792. 

P, Himpler, F, v, IVI O. 1619, D. 1:M9. 

Myeta( kae. 

PuOALVPTUfi, SPEC'IKS IDKNTIFIKl) BY JVl R. J 11 iMAlDEN, 

I.S,0., F.R.S., etc. 

F. (/ranln, P.v. M. O. 1477-8. ('‘With large fiuits.’'— 
’ J*. H. M.) ^‘Dis. W.*' 

?J. lacrah'iafa. Labill.(^), T. 1840. (“Foiliaps this 
species and close to the type.” — d. li. M.) 

?J F. V. M. O. 1270, 1473, 1483, 1. 1481-2, 

D. 1337, 1346, 1361, 1372. No. 1372, ‘This seems 
a very interesting form.” — 3. 11. M.) llemarkablo 
for its proetrato trunks, horizontal branches, and 
narrow grey glaucous leaves (pi. xli., fig. 1). 

F, pt/tifornu\^, Turez. O. 1310, with largo fruits 5*6 cm, 
across, and 0. 1484, with smaller fruits 3*7 cm. 
across. 

F. 3. IF. Maiden. O 1288, 1292, 

1371, 1373, 1475-6, B. 1344, 

F, nnFmafa, Turez.(?). O. 1290. (“Probably a form.” 
— J. H M.) 

A’., sp. 1. 1480, Mr. Maiden advises thai he is making 
a new species of this plant. 

.VelaJeaca hal-eokhii, P, v. M. F. 1245. “Pis. W.” 

J/. parvi flora, Lindl. O. 1304. 

Tlirpptomene Elliottii. P. v. M. B. 1218, 1312. 

perm 1(7)1 laeeufatum, P. v. M* , var. Diiaad. P. v. M. 
O. 1278. 

Umbeeliperae. 

VhUnla n) ere (trial iff. J. M. Black, 0. 1267. Mr. Black 
is describing this new genus m these Transactions 
this year. I only saw this plant at Ooldea, after 
which it is named, llemarkablo for the horizontal 
barbed wings to the fruit. 

Didkcm (/hmcifohuH. F. v. M. B. 1314, 1347. ”l)is. 
W.” 

Daaeus ulochidiaivff, (Labill.) Pisoh. 11. 1560, 0. 1610, 
K. 1817. (D. hraehmiuff, Siob.) 

PRIMPPACEAE. 

^Anagalliff arvemk, L. 0. 1600, B. 1356. 
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Asclepiadaceae. 

Mitrf^denw Letch urdtiarm, E. v. M. O. 1601. W/’ 

CONVOLVULAOEAE . 

(Uiitvoh^til tiH entheacens^ Sims. ir. 1528. 

Borraginackae. 

L(t2)ptiU( concava, F. v, M. 0. 1307, T. 1789. 

'^Lifhosperjtiiwi arvense, L. O. 1632. 

^Bchinrn *^hiiita<j\nenm^ L. B. 1378. 

Labiatae. 

WcHtnnqia Dampier}^ R. Br., var. rlpidtty J. M. Black. 
O. i630, B. 1375. 

Soeanaceae. 

SoUinunt coacftlij-entm , J. M. Black, I, 1248, B. 1231, 
1327. 

.V. empfict(m/-R. Br. 0. 1624, T. 1794, K. 1838. 

S. orhictdafttm, Duual. B. 1359. 

Anthotroche frvtvcafa^ E. H. Tsing. O. 1297, B. 1374. 
This new epeVies is most rare; only two }>lantH of it 
were seen. For description see p. 605 and i>la. xxxviii. 
and. xxxix., fig. 1. 

Nicotiana euaveolem^'LeAinx. 11. 1559, 0. 1586a, B. 1322. 

Lyciiim uK&trale, F. v. M. T. 1791. 

Duhokiu Tlo^y^voodti^ F. v. M. B. 1343. 

Myoporaceae. 

2fy(>2)omm plaiycarpitm, R. Br. W. 1215, 0. 

Bremophila alternifoliay R. Br. 0. 1242, 1530, 1533a, 
1579, B. 1710, T. 1402, K. 1820. No. 1530 is a 
shrub 2 metres in height and was remarkable for 
the variation in the colour of the flowers. On the 

' same bush some flowers were wholly pink or red- 
dish, others were partly pink and partly white, while 
others wore all white. 

E. Duf(o?ih\ F. V. M. T. 1406, 1779. 

GihmniL F. v. M. 0. 1265, 1308, ^*T)is. W/* 

E, yUhta, (R. Br.) OstenI, B, 1321, 1366, 1704, 1711, 
T. 1415. (hL Hrownii^ F. v. M., is a synonym*) 

E, latifoUa, F. v. M. O. 1587, T* 1741, K* 1819. 

E. Latrobei, F. v. M. H. 1291, 0* 1234a, T* 1780, 
K. 1826. 

E, L&frobei, F. v. M., var. TieflcfiisUf Tate* O. 1234, 
1243. 

E. macvlafa, F. v. M. H. 1261, X640, 0. 1611. 
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E, Paisleyi, P. v. M. T. 1412. 

la. rotvndifolia, F. v. M. T. 1403. 

E. i^vo^arm, F. v. M. B. 1336, T. 1781. 

Plant AG iNAOE . 

Phndar/o rarfa, R. Br. H. 1522, T. 1197. 

Rubiaceae. 

Pomau umhellafa, Sol. O. 1586. 

Cucxjrbitaceae. 

^(Juoinuia mf/riocai'pifSj Naud. B. 1392. 

Oampanul^ceae. 

IVffhl&nbef r/ia IIC. B. 1320. 

Gooeeniaceae. 

Vellda jxtradojVj R. Br. O. 1615. The calyx consists 
of one ovate toothed s^epal 10 mm. long and four 
shorter lanceolate entire sepals 7-8 mm. long. ‘‘Dis. 

Goodema pln^tatifda, Schlect. 11. 1255, 1551, 0. 1616, 
B. 1362, T. 1746. 

^^imUlfiora, F. v. M. T. 1405, K. 1827. 

i^caevola f^pmescensj R. Br. O. 1277, 1597, B. 1219, 1370. 

Calof/yiie Berardiava^ F. v. M. T. 1418, 1736. 

isfp 

Compos IT ab. 

Olearia Jifvelleriy Benth, O. 1617, B, 1348. (Synonym, 
Mnelleri^ F. v. M.) 

O. Huhnpicatay Benth. O. 1266, B. 1381. (Synonym, 
Aster Mitchellii, F. v. M.) ‘T“)is. W.'’ 

Vltfadinia australis, A. Rich. II. 1525. 

r. scalra, DC. 0. 1691, B. 1342. ‘‘Dis. 

Podocouia liana, Ewart et White. H. 1570, K. 1801. 
Tliis rare plant has only been previously recorded 
from Glen Ferdinand, Bverard Range, Mount 
Lyndhurst, and Torrons Plain (vide J. M. Black in 
these Transactions, voL xxxix., 1915, p. 839). 
**I)is. W/' 

Miniim (funmnghami, Benth. 11. 1573. ^'T)is. W.'' 

J/. lepto^phyla, DC. H. 1514, 0. 1635, K. 1802. 

a(dotis cywhacanfha, F. v. M. W. 1211, 1397, T, 1199, 
1754. 

C. erinacea, Steetz. O. 1693. 

a. hhpidnla, F. v. M. H. 1523, B. 1391, T. 1770. 

(7. mvlticauJis, (Turcz.) J, M. Black. T. 1419. 
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i\ mnlticaidn^ (Turcz.) J. M. Black, nov. var. hrevi- 
7'ad7ata, Varlat ligitha t'adii brevif^sitnhy (hseo 
achaemi (jUtbtU) nhi^que npice pithesrent(\ eiliis alarum 
.surftinti prommenter lobaiarian shu plieihui^^ 
ari^iii^ ,^hiv bai'^helh^ refle,itis^ folila ffifr/ toribua 
afu/uHfioribua et acufiua denfafis. IL 1552. Differn 
ill the ligulo of the ray flower« being very nhori, in 
the acheues being almost glabrous except for ilie 
pubescence at the bummit, the hairs on the wing- 
margin simple, the wings prominently lobed at the 
top, and the awns without reflexed barbs, the lower 
leaves narrower and more sharply toothed. 

Brachijcome ciUarU, (Labill.) Less. O. 1309, 1583, 
B 1709, W. 1400, T. 1768, K. 1811. 

7?. ctltans, (Labill.) Less,, var, glatidulom^ Benth. 
O. 1237. 

Ji. Muellen, Sond. W. 1205, 139C, T. 1421. *‘Dis. 

li, pachppfera^ Turcz. T. 1747, K. 1815. 

^Cfiitaurea yndiiensis, L. K. 1813. 

CratiMtjlh conocepJialay S. Le Moore. O. 1274, T. 1755. 

Elachanthus F. v. M. H. 1527, K. 1818. 

gram ini folia, Turcz. H. 1524, K, 1825. 

W.^' 

Mi/riorrphnluii i:ifuartli, Benth. O. 1306, T. 1193, 1713. 

HiloxerifH brachypappins, (F. v. M.) comb. nov. H. 1529, 
O. 1699. As Silojrerug, Labill., ie the eailier name 
(1806) it must replace Angianthm^, Jl. Br. (1810), 
Mr, J. M. Black drew attention to this in his '‘Flora 
of South Australia^' (1922), p. 6. 

S. piwtlus, (Bentli.) comb. nov. O. 1240, B. 1323. 

Gnephom ct/atJiopappa, Benth. T. 1765, K. 1853. 

G,^shrrophora, Benth, H. 1518, 1553, 0. 1695, K. 1852. 

Gnaphalodes uHqino^um, A. Gray. O. 1290, 1585, 
B. 1358, T.' 1784. 

Cf'a^pedta pleiocepbala, F. v. M. W. 1212, T. 1194, 
1712, 1758, K. 181C. 

Ji!riochlafnt/ff Hehrii, Solid, et F. v. M. T. 1731. 

TomniJtms MvdUri, Benth. B, 1324. "DiH. W.” 

Eufido$t$ hdlchrynaides, DC, K. 1847, 

Millotia Kempei, F. v. M., var. Ifdmmi, F. v. M. et 
Tato O. 1576. 

J/* imvifolia, Cassini. T. 1715, 

Ixiolaena leptolepis, Benth. K. 1849, 1850, 

Eodotheca an gusti folia. Less. O, 1694. 

PodoUpU acumitmta, R. Br. T. 1720. ‘‘Dis, W/' 

P. can&scms, A. Cunn. H, 1668. 

I\ capillam, (Steetz.) Diels. B. 1220, 1326, W. 1203, 
T. 1738. 
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Leptorhynchus tenmjoliiiSy ¥. v. M. O. 1696. “Dis. 
W." 

L. tetrachaetm^ (Schlect.) J. M. Black, var. peniciUatus^ 
J. M. Black. K. 1848. 

If ehchryBinn amhigmtm, Turcz. T. 1773, 1734. *^Dis. 

y/. apirulafum, DC. 0, 1300. 

ff. Lawrencella, F. v. M. 0. 3582, B. 1223, 1225. 

//, Lawrencella^ F. v. M., var. Dave^iportli^ Benth. 
T. 1786. 

//. lucidum, Henck. B, 1352. 

JT, Mellonanum, J. M. Black. 1. 1250. 

Waifzia acuminata, Steetz. 0. 1596, B. 1703. 
tfelipterum Charsleyae, F. v. M. K. 1804. 

If. FiUqihlonii, F'. v. M. T. 1409. 
y/. flor{l)undvm, DC. H. 1538, 0. 1595, B. 1316, 1363, 
W. 1210, T. 1420, K. 1823. 

// II urnholdiiamim, (Gaud.) DC. 0. 1692, T. 1401. 

If, f/mv/uV, F. V. M. Iv. 1803. 

If, moscJiatuni, Betilb. T. 1198, 1410, W. 1399. 
y/. pterochaetum, Bontli. T. 1760. 

II, pygmamm, Benth. K. 1828. 

y/. romm, (Hook.) Benth., var. pnfenf{, (Ewart) J M. 
Black. W. 1206. 

If. stipitatvm, F. v. M. K. 1854, ''Di«. 

//. strictum, Benth. H. 1519, K. 1824. 

//. tenellum, Turcz. H. 1568. 

U, Tietkemii, F. v, M. O. 1633, B. 1350. 

Senecio brachyglossmj F. v. M. H. 1571, 0. 1634. 

S, Gregoni, F. v. M. 0. 1621, W. 1209, T. 1188. 
^Crypfoatemma calendulacetmi, JEl. Br. 0, 1296, 
Cepludipieritm Drummondu, A, Gray. H. 1535, T. 1730, 
1735. 

VII. A New Solanaceoub Plant, 
Anthotroche truncata, n, ap, 

Pis. xxxviii. and xxxix., fig. 1. 

F rate 1 C hiniefralis piha hrevinmnua ^dtimoRiH dimricaih 
dense obtecfiSy fohis ohlongis vel ovafis ff-lO irm. longh 
ohfnsis incanis hrcmter petiolafb, nervo medio promimnfe^ 
florihm suhsemlibm adoratis, ealyce fabidato vix ^ mm, longo 
(oh IS ejus dettoidek breAm^iimtSi corolld albd extra fomentond 
3 striu (ongitudlnallhus sUjnatd %ykufi glabra lobk ejus late 
oblongis patoitihm tvhim snlmegnaretibus, fUamentis basi 
ddatatis et ^nlosk, ovario parce Btellato-pUoso, 

Ooldea, East-West Eailway Line, September 16, 1920, 
and Barton, in the same district, September 19, 1920. 
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A handsome shrub of 2 metres high, hoary. Branclu^ 
round, hoary, with a fine tomentum •wearing ofi in age, divar- 
icate. Leaver 5-10 mm, long and 3-5 mm. wide, broad oblong 
io ovate, sometimes broad at base, entire, obtuse, hoary, wiili 
a very fine down of plumose hairs, midiib above an<i below 
and often a few lateral veins, promiuenl, scatfcred, or ui 
clusters of 2 or 3, petiole very short. Flouur^^ 1 to 3 in the 
leaf clusters, almost sessile, sweet-smelling. fV///r tubular, 
rS mm, long, investiture similar to the leaves; /oh(^ very 
short, obtuse triangular. Corolla white with tluoe fine reddish 
short longitudinal lines inside, tomentose outside,* except 
almost smooth near the base, glabrous inside; lobes oblong, 
as long as the tube, spreading. Stamens 5, hardly exsert , 
filaments dilated and pilose at the base. Ovary with a tew 
stellate hairs; ovules 2 to 3 in each cell, only one appears to 
develop and is finely tuberculate. 

The new species is nearest to A, Blac'kii, F. v, M , but 
differs from this and all other species of this genus in ilie 
truncate calyx, the tomentose clothing, and rotate corolla. 

DESCRIPTION OF PLATES. 

Plate XXXVIII. 

Anthoiroche tmneatn, n. sp. 1, Flower, vieuecl near the top ; 
2, flower, side view, showing calyx; 3, stamen, shonring dilated 
pilose filament. 

Plate XXXIX. 

Pig. 1, A new solanaceous plant (Anthofroclic fwmcaia^ 
n. sp.) growing on a sandhill at Ooldea showing hahit. 

Pig. 2. Vegetation on a sand ridge at Ooldea showing 
Eucalyptus tramcontmentaliSf Bremojphila aliernifolta, Clear in 
Muelleri, Triodia irritems, and Westringia DampierL 

Plate XL. 

Pig. 1. Nullarhor Plain at Hughes showing the open forma- 
tion of bluebush (KocMa sedifoliaj and saltbush (Airiple:& 
vesicarium ). 

Pig. 2. At Ooldea Soak showing a carpet of ^fyvloefphahn 
Stuartii with Zeptospermyrn laevigatum^ var. minus^ on ilio ritrbl. 

Plate XLT. 

Pig. 1. Eucalyptus oleosa at Barton with prostraU^ trunks. 

Pig, 2. Barton from a sand ridge with Tln^piomenc EllioltU 
in the foreground, Casuarina lepidopUoia atid Eucalyptus below. 

Plats XLII. 

Pig* 1. Looking north of Tarcoola showing the stony, un- 
dulating nature of the country. Acacia iarculmsts and Trkhbxiiun 
incamim in the foreground. 

Pig. 2. On the flats at Xingoonya. Minuria Uptophylla in 
the foreground with trees of Acacia LodeTx and shrulii. of Kochia 
sedtfolia in the middle distance. 

The photographs were taken by myself. 
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MISCELLANEA. 


Note on Diastoma melanioides, lieevo (Mesalia), 

By Sir Joseph Verco, M.D. (Loiid.), P.R.O.S. (Eng.). 

Diastoma melanioides, JReevo. 

MfSidla 7 nclutiioidcSj Reeve, Couch. Icon., vol. v., pL i., f, 3. 
Hab. (P) E. A. Smith, Anxi. and Mag. Nat. Hist., Sor. 8, vol. 
XV., 1915, p. 370. 

MesaJia (^xUiSj Sowerby, Aim. and Mag. Nat. vol. xii., 

p, 2.%, pi. iii., fig. 9, W. Austr. 

This shell was dredged by me in 1895 in 15 fathoms off 
Thistle Island, at the entrance to Spencer Gulf, with two 
smaller examples, and measured 42 mm. in length and 
1T25 mm. in breadth. A dead shell was found on the Thistle 
Island beach. Off the Banks Group, in Spencer Gulf, in 
12 fathoms, one small fresh example was dredged and one of 
medium size, dead. Later four specimens were taken on St. 
Prancis Islahd beach, the largest of which, in perfect con- 
dition, was 41 mm. long and 12*5 mm. wide. In Petrel Bay, 
on the north of the island, in 15-20 fathoms, five very email 
dead specimens were dredged, and in 6 fathoms three tips. 
Ill 1911, at Esperance Bay, on the south coast of Western 
Australia, six full-grown beach specimens were obtained 
measuring up to 42’25 mm. long by 1275 mm. wide. Shortly 
afterwards one of the latter was given to Mr, G, B. Sowerby 
when on a visit to Australia, as an example of J/. melanioides^ 
Rve,, from Esperance, and a little while after this a reprint 
was received from him containing the publication of his 
M. enhs. When reminded of ilio circumstances under which 
he obtained it, he explained that he had failed to make a note 
of them at the time and they had slipped his memory, and 
without doubt his name was a synonym of J/* melanioides^ 
Rve, Its typo locality is Esperance Bay. 

The whorls in some examples are nearly flat and sloping, 
in others sliglitly convex; with a finely canaliculate suture, and 
with a shallow spiral groove about one-fifth the width of the 
whorl below tlie suture, which consequently seems somewhat 
marginal or adpressed. The numerous broad rounded axial 
costae are very valid in the npper whorls, where many of them 
are variceal, and these may form in some examples three vertical 
lines of varices, each just in front of that above; in other 
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examples they are quite irregular. Tlie varices disappear in 
the later whorls, and the axial costae aleo gradually fade out. 
The spiral lirae (with two to five intervening striae), about 
six in tlie spire whorls and twice as many in the body whorl, 
retain their validity. The thickly-glazed inner lip gives the 
impression that the callus of the posterior half has been first 
laid down over a circular area, and the anterior half laid 
down upon this over an area with a shorter radius, so that 
the edges of the areas meet each other at a wide angle, and 
the edge of the anterior circular area is continued into the 
aperture as a raised curved plait or carination. Its lower edge 
curves round anteriorly, and forms with the basal lip a 
shallow wide sinus with a slightly everted edge. The proto- 
conch consists of two smooth convex homostrophe whorh. The 
ornament is composed of squarish light-chestnut spots iininc- 
diately below the suture, with smaller spots more or less 
distantly articulating the lirae, and sometimes also so disposed 
as to form curved axial narrow flames of dots. 

It is very closely allied to the fossil Dia^tonut 
Tate, Journ. and Proc. Roy. Soc. N.S. Wales, vol. xxvii., 
1893, p. 177, Miocene and Older Pliocene (now recognized 
as Older and Newer Pliocene). Talc diagnoses between tlie 
two. He also shifts both species from the genus 
to Biastoma^ Deshayes. He writes, ''Cossinan, to whom the 
fossil was sent under the above name” (xMemIfn prorfsi), 
'informs me that it is a Diastoma; from him I have re<*eived 
examples of several species of DiaBtoma and J/ eBtdm from the 
Parisian Eocene. This material permits me to affirm that 
M. p^avisi^ Mihi, and M. melanioides, Rve., are congeneric 
with B. costeUatum, Lamarck; whilst Bu/rafa, 

Lamarck (non Bukata, Gvsuy- brevialiB^ T-famarck), is of a 
totally different t 5 rpe. Biasfoma simulatos but tho 

latter has a sinuatod outer lip, whilst tho sjiiral carinatioii 
of the columella of Bmtoma is quite a differeut feature from 
the slight twist of the columolla-margiu of MeBalia: more 
over, Biastomet is more or loss variced. Afemlh bclongn to the 
Turritellidao ; Bkfitoma^ which has been local cd in at leant 
two families, finds a resting place in Cerithiidao, it may he 
viewed as a Melania-like Cenihium.^' 

E. A. Smith, in his review of the Qomin M (Balia, lo(\ 
cit., supra, does not refer to Tate’s transfer of il/. meUmioidts, 
Rve., to the Genus Bmtoma, which, however, merits notice 
and acceptation or refutation. 

Evening Meeting, September 14, 1922. 
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An introduced Land Snail, Helicella ventricosa, 

Draparnaud, 

Sir Josepli Verco showed a ixumber of small snails col- 
lected iu a garden at Woodvillo, at the end of Iasi month. 
They wore first noticed about five or six yoai's ago in a bed 
of petunias, which they completely destroyed by ritigbarking 
the stems rather than by consuming i.he leaves. They belong 
to the same species and are of the same size as some snails 
sent to the Adelaide Museum from Mount Gamhier, which 
were identified as 7i eh cel/a (Vochlicella) ventricosa, Drapar- 
naud. Their habitat is the south of Europe and the north of 
Africa, the Canary Islands, and the Azores. They are found 
also in Bermuda as an introduction. They have evidently 
been brought by some means into South Australia , where they 
appear to be now widespread and numerous. A note of their 
appearance as a novelty near Mount Gambior is found in the 
last issue of the Records of the South Australian Museum, 
vol. ii., No. 2, April 3, 1922. 

Job. C. Vkrco. 

Evening Meeting, May 11, 1922. 
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Royal Society of South Australia 

(Incorporated) 

FOR THE Y ’ EA.’R NOVEMBER 1, 1921, TO OCTOBER 31, 1922, 


Ordinary Meeting, November 10, 1921. 

The President (R, S. Rogers, M,A., M.D.) in the oliair. 

The President referred to the approaching centenary of 
the Royal Society of New South Wales, and it was resolved • 
'‘That a suitable letter of congratulation be forwarded to that 
Society.'’ 

Elections. — Owen M. Moulden, M.P., B.8.; Melville 
Birks, M.B., B.S., L.R.C.P., F.R.C.S. ; Professor T. Harvey 
Johnston, M.A., D.Sc. ; and Oscar W. Tiegs, M.Hc , as 
Fellows. 

Papers. — "The Pathological Morphology of 
spinificis^*’ by Prof. T. G. B. Osborn, D.Sc. , "Occurrence 
of Remains of Small Crustacea in the Proterozoic ( ?) or Lower 
Cambrian(?) Rocks of Reynella, near Adelaide,’’ by l^rof. 
Sir Edgeworth David, D.Sc., F.R.S,, etc. ; "A New Species 
of Lyco$a for South Australia,” by R, 11. Pulleine, M.lh 

Exhibits. — Mr. L. Keith Ward showed lantern slides 
of Typical Views of the Eucla Basin and Nullarbor Plain, 
with Maps descriptive of the topography, geology, rainfall, 
and artesian water supply of the distiict. Mr, A, M. Lea 
exhibited the three known blind beetles of South Australia, 
lUafhanm ste^hemi (Carabidae), BothtHti/ia mtnufa^ 
(Tricopterygidae), and llalorhpuhm caecm (Chirculionidao). 
Capt. 8. A. White showed botanical Hpocimens from tlie 
North-western District of New South Wales. Sir Douolah 
Mawson showed calcareous deposits from a serios of caves in 
the limestone near Beynella, 

Ordinary Meeting, April 13, 1922. 

The President (R. S. Rogers, M.A., M.D.) in the chair. 

The President welcomed as a visitor Dr. McGillivray, 
President of the Broken Hill Ornithological Society. He also 
announced with deep regret the death of Mr. F. R, Zietz, 
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who had joined the btaff of the South Australian Museum 
more than thirty years ago, and was at the time of his death 
ornithologist to that institution. He was elected a Fellow of 
this Society in 1912, and had contributed important papers 
on the Wild Hybrids of Australian Ducks, and Auatraliaii 
Lacertilia; he had also taken an active part in the discus- 
sions, and been responsible for many interesiinj> exhibits at 
the meetings. 

ELECTiONb. — J. Sutton and Thos. Draper Campbell, 
B D.S., were elected Fellows. 

Papehs. — ‘‘Notes on Australian Polyplacophora, with 
descriptions of three Now Species and two New Varieties,"' 
by Edwin Ashby, F.L.S., M.B.O.U. ; “A Now Isopod from 
Central Australia belonging to the Phreatoricidae, " by Chas. 
Chilton, 13. Sc., C.M.Z.S. (communicated by Prof. F. Wood 
Jones, M.P.C.S., D.Sc., etc.); ‘'The Flora and Fauna of 
Nuyt’b Archipelago and the Investigator Gioup, No. 1 — 
Amphipoda and Isopoda," by Chas, Chilton, D.Sc., 

C. M.Z.S. (communicatod by Prof. F. Wood Jones, M.H.C.S., 

D. Sc., etc.) , “The External Characters of Pouch Bmbiyoa of 

Marsupials, No. 3 — Isoodon by Prof. F. Wood 

Jones, M.R.C.S., D.Sc., etc. 

Resolved — “Tliat the types and co-typos collected by 
Prof. F, Wood Jones during his exploration of Nuyt's 
Archipelago be presented to the South Australian Museum."^ 

Resolved — “That a letter bo sent to the Chairman of 
the S.A, Harbours Board expressing appreciation of the 
courtesy extended to the Professor by affording him facilities 
to travel in the Board^s s.s. ‘Victory." "" 

Exhibits. — Mr. A. M. Lea exhibited a collection of 
bones taken from the pellets of the common owl, representing 
a year's food for one of these useful birds. It included bones 
of 1,407 mice, 143 rats, 5 young rabbits, 375 sparrows, 23 
starlings, and a few other birds, frogs, and bats; also some 
insect remains. Some of the bones showed considerable sponge- 
like swellings, indicating serious disease. He also showed a 
collection of insocts from North-west Australia, presented by 
Dr. Morgan. Also a root from Mr. L, Harnett, taken from 
the ground under an Adelaide building erected 62 years ago, 
and still perfectly sound. Prof. F. wood Jones exhibited 
three maxillae of Thylacoho and portions of maxillae and 
mandibles of fhyhtcim(B which he had found in. Buckalowie 
Cave, No. 2, near Carrieton. Capt. S. A. White showed a 
large sheet of mycelium of a remarkable fungus resembling 
chamois leather, found between the layers of wood of a giant 
Bvcalyptm roBtrata felled at the Reedbeds, near Adelaide. 
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Ordinary Meeting, May 11, 1922. 

The President (R. S. Rogers, M*A., M.O.) in the c‘liair. 

The Hon. Secretary slated that the Council had asked 
Piof. Sir "Winiam H. Bragg to represent the Society at the 
150th Anniversary of J/Acadcinie Royale de Holgiquo, and 
read a reply regretting his inability to l )0 present on that 
occasion. 

The Hon. Secretary road a letter From tiie National 
League for the Protection of Natural Monuments, Kloronee, 
asking the co-operation of the Fellows in the jiroviHion of 
illustrations of native animals for zoological handbooks to 
be issued by the League. 

Papers. — ‘*A Geological Traverse of the Flinders Range 
from the Parachilna Gorge to the Lake Frome Plains/^ by 
Prof. Walter Howchin, F.G.S. ; and "The Parasites of Aus* 
tralian Birds," by Prof. J. Burton Clkland, M.D. In the 
absence of the author, and also, through illness, of Prof. F. 
Wood Jones, who was to have introduced it, the latter paper 
was taken as read. 

Exhibits. — Sir Joseph C. Verco showed a number of 
small snails (Eelicella vcntrlcom, Draparnaud) (vtdt Mis- 
cellanea). Mr. A. M. Lea exhibited a drawer of rove beetles 
(Staphylinidae), several of which have remaikable combs on 
the middle leg. One species lives on bush rats, atioilier on 
the flying fox, and others in nests of ants. Mr. W. J. Kimuer 
show^ large fossil sharks’ teeth from Port Willunga cliffs; 
polyzoic limestone and a cast of a large cowrie shell from Point 
Turton; and TruricaUlIa mtlnrvin, associated with large 
deposits of sepia bones in raised beach at Minlacowie. 

Ordinary Meeting, June 8, 1922. 

The President (R. S, Rogers, M.A., M.D.) in the chair. 

Nominations. — C. T. Madigau, B.A., B.8c. ; Guy A. 
Irendon, M.B., B.S., M.R.C.P. ; and Alan H. l.^endon were 
nominated as Fellows. 

Papers.— "T he Tertiary Brown Coal-bearing Beds of 
Moorlands," by Prof. Sir D6uglaw Mawson, D.Sc., liE., 
and FREDERroK Chapman; "Extenial Characters of Pouch 
Embryos of Marsupials, No, 4 — rsendor/uropft daJiH,** by Prof. 
P, Wood Jones, M.R.O.S., D.Se., etc,; and "A New H|NX‘ieH 
of Puednia,^' by C. F. Johncock, Corr, Mem. (communicated 
by Prof. W. Howchin, F.G.S. ). 

Exhibits. — Prof. W. Howchin exhibited several highly- 
glaciated erratics obtained during hxs late expedition into 
Central Australia in company with Prof. Sir Edgeworth 
David under a grant from the Australian Association for the 
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Advaiiceinont of Science. The bpeciuiens woic obtained from 
ilic tillile exposed ai Yellow Cliff on the Finke "River, and 
from a new locality in the Crown Point Hill Ran^o hi the 
same neighbourhood. Mr. A. M. Lka exhibited a common 
Queensland scorpion ( IformuriLs vaudicula) obtained alivo in 
Adelaide by Mr. A. Rottcher in some bananas from 
Queensland. * 

Ordinary Meeting, Jni.v 13, 1922 

The Presipent (R. S. Rogers, M A., M.R.) in the chair. 

Nominations. — Geoffrey Samuel, B.Sc. . William Ham, 
F.R.E.S.; and R. L. T. Grant, M.B., B.S., M.R.C.P., as 
Fellows. 

Ejections. — C. T. Madigau, B.A., B.Sc. ; G. A. Lendon, 
M.B., B.S., M:.R.C.P. ; and A. H. London, as Fellows. 

Papers. — “Contributions to the Orchidology of Aus- 
tralia and New Zealand/* by R. S. Rogers, M A,, M.D. ; 
“The Physiography of the NToadows Valley, Mount Lofty 
Rangos,** by E. O. Teale, D.Sc. (communicated by Prof. 
Walter Howchin, F.G.S.), 

Exhibits. — Mr. A. M. Lea exhibited a drawer of insects 
showing remarkable differences in the sexes. Prof. J. B. 
Cleland exhibited a specimen of the i*aio puffball M ytrewtfce^ 
fifscus, Bert. This is a new x'ecord for South Australia, and 
was found on the shady side of a road cutting, at Mount 
Lofty, on July 1. The exhibitor has only personally met 
with this fungus once before, on a similar shady bank on 
the Cambewarra Mountains, near Noura, N.S.W. The plant 
has an erect dirt-colonrod fenestrated stem, capped by a 
rounded rocoptacle showing projecting whitish (sometimes 
vermilion) teeth. In an early stage the receptacle is covered 
with a little cap, one of which was also exhibited, having 
been thrust off on to the ground. Dr. E. Angae Johnson 
showed two specimens of (/nio from River Onkaparinga, 
Prof. F. Wood Joneh showed two a<dult specimens of 
Mprmecohius, probably distinct races, one from Western Aus- 
tralia and one from South Australia. Mr. E. R. Watte 
showed a model, one-tonth natural size, of Oarntmismirmt and 
a fossil femur of the same Dinosaur, found at Wyoming, 
U.S.A. The model was prepared under the direction of Prof* 
Henry Fairfield Osborne, Direclor of tlio American Museum 
of Natural History, Mx". R, L. Jack showed a geological 
model of Iron Rnob and its vicinity. 

Ordinary Meeting, August 10, 1921 
The President (R. S, Rogers, M.A*, M.D.) in the chair. 
Elections.-— R. L, T. Grant, M.B., B.8., M.R.O.P.; 
William Ham, F.B.B.S.; and Geoffrey Samuel, B.Sc., as 
Fellows. 
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Nominations, — Miss E, 1). Nobes, B.Sc, ; Elcrbert M. 
Hale; and 'Albert Geo. Charles, as Fellows, 

The President reported that at the iuvilaiion of the 
Queeuslaud Branch of the Royal Geqgraphi<‘al Sotdety the 
Council had appointed Piof Wood Jo-iios io represent 
them upon a joint committee to cotisidei the ex 

ploration of the Great Barrier Reef, and Prof, Sir Douglas 
Mawson to represent the Society on tho Council of I lie Aus- 
tralasian Association for the Advancement of S<‘ienco at its 
meeting in Wellington, N.Z. Also tliat a letter had boon 
received from Queensland asking for co-operation in urging 
the Government to take stops to prevent the extinction ol 
the Oemtodui^, and' that the Council liad endorsed the sug- 
gested action. 

Papers. — '"Some New Records of Fungi from JrJouth 
Australia, Part TI., together with a description of a New 
Species of Puocnm,'^ by Prof. T. G. Osborn, D.Sc., and 
Geoffrey Samuel, B.Sc. ; **Aii Investigation of the Essential 
Oil obtained from Eucabfplm cneorijohd, by Philip 

A. Berry, B.Sc, (communicated by Prof. E. C, Rennie, 
D.Sc.); *‘Thc Flora and Fauna of Nuyt's Archipelago and 
the Investigator Group, Part 2 — Tlie Monodclphian 
Mammals,^' by Prof. F. Wood Jones, M.R.C.S., D.Sc., 
etc. ; '‘The Flora and Fauna of Nuyt’s Archipelago and 
the Investigator Group, Part 3 — A Sketch of the Ecology of 
Franklin Island, by Prof. T. G. B, Osbohn, D.Sc, 

Ordinary Meeting, September 14, 1922. 

The President (R. S. Rogers, M.A., M.D.) in the chair. 

Elections, — Mias E. D. Nobes, B.Sc.; IT. M. Jfale; 
and A. G. Charles, as Fellows. 

Papers. — "On the Striatioii of Voluntary Muscle Fibres 
in Double Spirals," by 0. W. Tibgb, M.Sc. ; "The Flora 
and Fauna of Nuyt^s Archipelago and the Investigator 
Group, Part 4 — Coleoptera," by Arthur M. Dea, F.K.S. ; 
"Australian Lepidoptera of the Tribe by A. 

Jefferis Turner, M.T)., F.E.S. ; "Australian Colcoplora, 
Part m., by Albert H. Elston, F.E.S.; "Cylmdro- 
Conical Stones from the Darling Rivor and Cooper Creek," 
by R, H. PuLLBiNE, M.B. 

Exhibits. — Sir Joseph Verco showed some shells (vhJr 
Miscellanea) ; also 27 almonds in their shells taken from the 
crop of a game rooster which was found in convulsiotiH. The 
crop was opened by the owner, a gardener, the almonds 
removed, and the wound sewn up, the fowl being found quite 
lively the next day, Mr. A. E. Edquist showed two samples 
of Loran^thit^ one grown on an orange tree and one 
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on a tugasaete. Capt. S. A. White exhibited three birds 
taken during his recent transcontinental iiip: — Barnard t us 
macgilHvrayi (Cloncurry parrot) and AyroHnuectus cr//- 
thopturus (Eed-wingod parrot), from Noith-west Queens- 
land, and Barnardius zonarius myrtae (Mrs. Morgan’s parrot), 
from the Northern Territory. Mr. A. M. Lea showed larvae 
of cockchafers from Nantawarra, whore they were stated to be 
destroying fivDin 50 to 75 per cent, of the (Top on one farm 
by eating the roote. 

Annual Meeting, October 19, 1922. 

The President (R, S. Eogors, M.A., M.O.) in the chair. 

The Annual Report and. Financial Statement were 
read and adopted. 

Tile Field Naturalists’ Annual Report was read and 
adopted. 

President’s Address. — ^The retiring President delivered 
an address, the subject of which was ‘‘A History of the Royal 
Society of South Australia, particularly in its relation to 
other Fnetitutions in the State.” 

PRESTDENTCAL ADDRESS. 

Dy R. S, Rogers, M.A., M.D. 

A History of the Society, particularly in its Relation 
to Other Institutions in the State* 

An annual Presidential address has by no means been an 
established rule in this Society, and during the last forty-six 
years there have been no less than twenty-nine occasions on 
which it was omitted. 

While it would seom unnecessary that your President 
should address you as a matter of duty every year, there would 
appear to be good reasons why the observance should not be 
allowed to fall wholly into abeyance. Tt is obviously a wise 
thing to make a halt in our proceedings now and then, in 
order that a retrosjocct may be made. Facts and events are 
but too easily forgotten, and occasional opportunity should 
be afforded to record them in thoir liistorical sequence. 

As a Society aro no longer young; wc have already 
reached our throe score and ten, and are hastening towards 
that century which many of you will doubtless celebrate. For 
this reason I desires to direct your attention to some of the more 
salient points in our history, particularly in its relation to 
other institutions in the State. 

1. Preliminary. 

It is hardly necessary to remind you that we are the 
immediate offspring of the Adelaide Philosophic^,! Society, 
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wliich became transmuted into 111© Royal Society by the 
simple device of changing its name and some of its laws, but 
which lias otherwise led a continuous and unbroken existeiH'o 
for beventy years. There were, however, earlier organizationH, 
more or less related to our predecessor in their obje<^ts an<l 
personnel, which may in a sense be regarded as end-prod ucls 
of their jioriod. These were all epheinoral. Tlu'y appeared 
upon their little stage, fulfilled in varying dogroo a useful 
purpose, then vanished into the Umbo of history. They are 
even now, after a comparatively brief lapse of time, a little 
difficult to unearth; and when the preliminary spade-work is 
done, their aliases and their fusions and their rocrudesconcos 
make identification in some instances rather perplexing. 

2. Eaut.y Organizations and Precursors of the ADEnAiDK 
Philosophioal Society. 

Nob the least important of these precursors of the Philo- 
sophical Society was the South Australian Literary and 
Scientific Association, founded in London in August, 1834, 
just a fortnight after the Bill for the Establishment of the 
Colony had received Royal assent. 

Owing to the good offices of Mr. Thomas Gill, we have in 
the Archives of the Public Library the first minute book of this 
Association. Among the signatoiies to the form of obligation 
the following names are of special inierosi: — ^Dr. John Brown, 
Thomas Gilbert, Robert Gouger, R, D. Hanson, O, S, King- 
ston, Osmond Gilles, Daniel Wakefield, John Morphett, J. 
W.( Childers, Raikes Currie, C. G. Everard, R. Torrens, J, 
Hindmaxsh, Chas. Mann, B. T. Einniss, and others. Some 
of these men subsequently became active members of the 
Philosophical Society. 

The objects of the Association were: “The Cultivation 
and diffusion of useful knowledge throughout the Colony’ ' ; 
and as a means to this end, one of their earliest acts was the 
acquisition of a small but excellent library, containing books 
of travel and reference, likely to bo of special sorvu^e to a 
young community. 

Sir Charles S. Napier, the hero of Scinde, was elected m 
President, and for more than a year numerous meetings wore 
held at short intervals in London. Borne of those werro of a 
conversational character ; at others addresses were delivered on 
scientific subjects, such as the geology and anthropology of 
Australia. In December, 1836, just prior to embarkation for 
the new Province, a committee was appointed for the ensuing 
year and the records abruptly ceased. The library was packed 
in the same cheat as the Royal Charter, and ultimately arrived 
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ill Adelaide, after various misadventures, in a somewhat 
damaged condition. 

According to a statement made by Charles Mann, tlic 
piessurc of employment, incident upon the earlier stages of 
immigration, pi evented any further meetings of the Associa- 
tion in the new Colony. 

It so happened that in J838, there became established at 
the ‘‘Rooms of the South Australian School Society/^ in this 
city, ''The Adelaide Mechanics' Institution," under the 
presidency of James Hurtle "Fisher, at that time Resident 
Commissioner and Registrar. The aims of this body wore the 
delivery of evening lectures, together with the control of a 
reading room and circulating library of some 600 books. 
Unfortunately it did not receive the support it had anticipated, 
and in loss than a year it was in dire difficulties, unable to 
meet its obligations, and consequently in danger of having 
its books sold by public auction. At tliih critical j>oriod of ibi 
Instory, the trustees of the Houth Australian Literary and 
Scientific Association came to its rescue with an oiler of 
amalgamation. The offer was accepted. The latter associa- 
tion was dissolved and its library was handed over in trust to 
the new body, which now boro tho cumbrous title of '‘The 
Adelaide Literary and Scientific Association and Mechanics' 
Institute." 

But these wore not healthy days for tho survival of such 
^ocieties, and in turn the new vonturo faded away, rather than 
dissolved. It finally became extinct in 1844. By some moans, 
the books which had been brought horn England, were 
deposited with Mr. Da Costa to cover a debt of «02O, and were 
still in his hands when yet another organization appeared. 

This was the "South Australian Subscription Library," 
which was founded in tho year just mentioned. Charles Mann, 
in his evidence before tho General Committee of tho Adelaide 
Library and Mechanics' Institute some years later, says that 
he and some of his co-trustoos of the oarly Ixmdon association 
paid the debt duo to Da Costa and presented tho books to the 
South Australian Subscription Library, "of which they 
formed the nucleus." In order that they might not be subject 
to any risk consequent upon a dissolution of the society, it 
was stipulated that in such an event tliey should become 
public property and be vested in three of tho principal officers 
of the Colony, 

The Adelaide Subscription Library was modelled on the 
lines of some of the best English institutions. Its subscription 
was high and its membership exclusive. It was unsuitable for 
a young colony where the population was small and the number 
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of leisured intellectual people very few. Ati niiglii have been 
expected, it soon began to decline. 

In 1847 a rival arose, with a freer and nu^re (lomocruic 
constitution. The latter was known as ihe Mechanu^’ 
tute, and appears to have had no <‘ounodioii with the fornn'r 
society which bore the sanio name. 

The rivalry which existed between those two bodies ua» 
not of a healthy character, and did not ionci to jiromoic the 
success of either, it meant the support by a not very w(‘alt hy 
community of two institutions instead of one, and it soon 
became evident, that unless they could in some way combine 
their efforts and resources, both were doomed. 

The Mechanics' Institute was ithe first to make overtures 
for a coalition, but these were coldly received by its rival. 
When, howevei , these overtures were backed by a promise of 
two substantial donations of £101) each from wealthy citi^xuib, 
the proposal was more favourably considered, and, after mu<‘h 
parleying, a junction was effected. 

Thus was born, in 1848, '‘The South Australian Libraiy 
and Mechanics’ Institute.'' Reorganization, however, did 
not prove a panacea fox the troubles which had so con si ant ly 
dogged the steps of these various insi itutions. The amal- 
gamated society showed but short-lived virility. It shifted 
from Peacock's Buildings, in Ilindley Street, to a more central 
position in Green's Exchange, a site now occupied by the 
Australian Mutual Provident Society. In a very few years, 
owing to mismanagement and other causes, it was in ffnanoial 
difficulties. Contrary to expectations, however, it did not 
expire from inanition, as its predecessors had done, but 
suddenly gave birth to a lusty infant, which was to become 
chief partner in a body corporate, with the Philosophical 
Society as a junior member. This influential partnership 
lasted for a quarter of a century, when it was dissolved by tlic 
Public Library Act of 1884. 

It is hardly necessary to inform you that this infant 
the South Australian Institute. 

3. TirX AOELATDE PlITLOSOniXOAL {riociETY. 

(a) Historical Records. 

The early struggles and activities of the Adelaide Philo- 
sophical Society are recorded in its Annual Reports, in tlio 
newspapers of the day, and in certain documents recently 
transferred by our Society to the Archives Department of the 
Public Library. 
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These documents comprise: — 

A. — The hrsi minute book of the Adelaide Philosophical 

Society (1853). 

B. — Papers read and deposited with the Society from 

1853, 

(j. — Corresponden(‘e relating to a proposed Exploring 
Expedition from Powler's Bay into the Interior 
(1865). 

D. — Mihcollanooiis papers and newspaper cuttings. 

E. — Papers relating to its incorporation with the 

S.A. Institute (1856-71). 

F. — Papers relating to the proposed division of the 

Society into Sections (1869). 

G. — Correspondence between the Adelaide Philosophical 

Society and the S.A. Institute on the one hand; 
and between tlic Royal Society and Public Library 
Board on the other. 

ll. — Correspondouco relating to the adoption of the 
title “Royal Society of South Australia’' (1879-81). 

Tho minute books from September, 1853, to the end of 
1872, do not appear to have been preserved, but reports of 
tlie monthly meetings appear with a fair degree of regularity 
in the daily papers of that period. 

The first Annual Report was read on January 30, 1864. 
It consists of four pages (parliamentary size) and contains the 
personnel of the Council and list of members, together with a 
copy of Laws of the Society and a digest of its Transactions 
and Proceedings. Similar reports continued to appear until 
1858, when the month for the Annual Meeting was changed 
to July. No further printed reports were issued for some 
years after this, although they were evidently read and fully 
published in the newspapers. 

Annual meetings wore again changed to August for 1869 
and 1860, and to October from 1861-3. Tliereafter the year 
has apparently always closed at the end of Soptembei% 

Printed reports (in quarto form) ro-appearod in 1866, but 
again ceased in 1872. 

A brief manuscript report for 1876-7 is to be found among 
the miscellaneous papers. From this date onwards they have 
been issued annually in their present form. 

It should also be mentioned, that brief abstracts of the 
Annual Reports of the Society, from 1863-8^, are to be found 
as appendices to the Annual Reports of the S.A. Institute* 
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(b) Inception of the Society. 

The fc^ocioty was founded on January 10, 1853. 

On tlic afi.ornoon of that date live ])rominoiii. citfeens oi 
Adelaide mei at the house of Mx\ J. L, Youngs in j^tephen'M 
i*lace, hardly a stone's throw from this building, for tho 
purpose of ostahlishiug a Society ^‘for tho discussion of all 
subjects connected with Utorakiro and arts." 

John Howard Clark occupied the chair at this prcliminaiy 
meeting, and there woto also present: Messrs. J. L. Young, 
C. G. Feinaigle, — Jones, and Dr. William Gossc. 

Three of these names, viz.^ that of J. R. Clark, a fonner 
editor of The Beglster; J. L. Young, the Principal of a well- 
known scholastic institution; and Dr. Gosse arc still well 
remombened. 

Mr. Jones ajxparenlly did not attend any further meetings 
that year, and liis name does not appear on the Kst of member^' 
published in 1854. 11 is identity is probably lost in the mists 
of time. 

The iifth man, Charles Gregory Feinaigle, was tho 
originator of the scheme, and as such claims our consideration. 
Jlis residence in South Australia was of short duration, and 
consequently he is comparatively unknown in this State. I am 
indebted for much of tho following information concerning 
him to the courtesy of the librarians of the Melbourne and 
Mitchell Libraries: — 

He was born in 1818, and graduated B.A., Trinity 
College, Dublin, in 1839. The date of his arrival in Adelaide 
is uncertain, but his name appears for the first time in the 
South Australian Almanac for 18B1, as Headmaster of the 
High School, on the S. A Company's premises, North Terrace. 
This was a proprietary school, apparently just founded, with 
shares at £5 each. J. L. Young arrived in Ootoher, 1860, and 
his first position was that of Assistant-masten in the High 
School. In 1861 bofth these young men were scis^od with the 
gold fever and went to the Victorian diggings. After au 
absence of several months Young returned, and was 
^ open a school in Ebonesuor Place, off Kundlo Hlroot East, 
but tbe movements of Feinaigle are noi cIiroiii(‘le<l. From the 
fa^s already related, it is evident that he roiuvned to 
Adeldde before the beginning of January, 1853. Flo occupied 
the chair, and read a paper on “The Mathematical Theory of 
Musical iLarmony on April 26 of that year, and is memtioned 
in the ^cst Annual Keport, January, 1854, as “being now 
absent f rom the^ colo-ny." For many years thereafter his 

Beohtll mating of Philos. Society in Th'' 
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name appears as a correapondiug member, a Melboiune 
address. As a matter of fact, he entered tlie Victorian Public 
Service as a clerk in Janiiaiy, 1854, and subsequently filled 
various positions in the Census, Police, and Mines Depart- 
ments. While still in Melbourne, he contributed a paper 
to the Society in September, 18t>3. He retired from ilio 
Victorian Seivice on a pension in 1877, and died at his resi- 
dence, South Yarra, after a long illness, on March 16, 1880. 

Three preliminary meetings were held at Stephens Place, 
and at those rules were drawn up for the government of the 
Society, and the annual subscription fixed at a guinea. 
Visitors wore to be admitted to the meetings on introduction 
by a member, and they were allowed to take part in the dis- 
cussions, a privilege not infrequently exorcised. It was 
decided that the election of members was to be by ballot, one 
negative vote excluding. It is worthy of note, that one (‘au- 
didate was so excluded, during Iho first few months of the 
Society’s existence. 

In addition to such routine business, the roll of mcmbei'- 
ship was greatly increased, and it is safe to say that the 
young Society already included within its ranks the best 
literary and scientific talent to be found in the city. Some of 
its members were men of undoubted abiliiy and marked 
originality of character. A list of foundation members will 
be found in the Appendix, but it may not bo out of place 
to refer more particularly to a few of them. 

Edward Davy, a versatile doi'tor, had a most extra- 
ordinary career. While still in England, he had already 
been recognized as a formidablo rival to such men as Cooke 
and Wheatstone, in the now field of telegraphy. Not only 
was he an inventive genius in this science, but in many 
other branches as well. Quito suddenly, when his discoveries 
seemed likely to lead to wealth and eminence, lie appeared to 
lose interest, and sailed for Australia as surgeon to an 
emigrant ship. Reaching the new colony in 1839, he aban- 
doned his profession and engaged in pastoral pursuits. Then 
followed a career of journalism, and for about throe years ho 
was editor of The AaeJak/c hltammee. Later still he became 
manager of the Yatala Cop])or Hmolting Works, lie retained 
bhia position for a few years, and then relinquished it in 
favour of the control of the Government Assay Office, where 
for the first time in Australia gold tokens wore coined. Owing 
to his success in this department, ho was lured to a similar 
appointment in Melbourne at a salary of £1,600 per annum. 
Owing, however, to necessary retrenchments, his new appoint- 
ment was o| short duration, and in eighteen months he was 
once more a farmer, this time coupled with the practice of 
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his profession as a sideshow. Finding that farming 
did not pay, he turned his attention to medi(‘ino and muni- 
cipal affairs in the sister colony of Victoria^ and ultimately 
became mayor of a country town and a Jusii(‘G of the Pea(\^ 
He appears bo have been an active member of the young 
Society, and as a Corresponding Moiubor retained his interest 
for many years after leaving A.delaide. 

Tlien there was Charles Mann, a former member of the 
South Australian Literary and Scientific Association, and at 
the period under review Crown Solicitor and a stalwart in- 
tellectual in the city, On account of his influence and 
literary tastes, he was an important accession to their ranks. 
He became their first Honorary Treasurer. 

J. L. Young never held office, but his intimate associa- 
tion with the infancy of the Society makes tlie picture incom- 
plete without him. For this reason, and also for the fact 
that we are partly indebted to him for that highly-finished 
product of his art, our immediate Past-President, T would 
like to see his portrait included in our family album. Owing 
to the good offices of a former pupil (Mr. P. W. Bullock), 
this portrait is forthcoming if the Council will accept it. 
Unfortunately, owing to the lack of book-space, the walls of 
this room do not adapt themselves to the hanging of portraits, 
otherwise it would appear desirable to take immediate steals 
to secure many photographs of foundation members for this 
purpose as possible. 

Young and Clark had been fello<w-students at King*s 
College, London, where the former was educated as a profes- 
sional engineer. They were the same age, 23, when the pre- 
liminary meeting of the Society took place. 

John Howard Clark was undoubtedly the backbone of the 
Society and the most outstanding figure in its activities for 
upwards of twenty years. He was its first Hon. Secretary, a 
position which he held, for nine years. Thereafter he became 
Hon. Treasurer, an office for which he was admirably adapted 
by reason of his early training as an accountant. His <‘on- 
nection with The RegiMer from 1865 onwards proved of 
the greatest service to the Society in the troublous years of 
financial depression, when the strictest economy had to b<‘ 
exercised in regard to printing. 

Another live wire among these pioneer members was W, W. 
B, Whitridge, journalist and pastoralisl. He was editor of 
The Amtral Emmin'Cr and subsequently of The Register. 
He early advocated the value of publicity, and the admission 
of representatives of the Press to the monthly meoUngs — 
advice which the Society adopted with much profit to itself. 
He was a brilliant literary man, but unfortunately died at 
the early age of 36. 
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The fiist ordinary meeting of the fully constituted Society 
was held on Febntary 21 » 1853, at the now City Council 
Chamber, then situated at the back of the present Town 
Hall. No rental was charged for the use of this room, and 
afternoon meetings were held there every niontli, until tlio 
close of 1858, when a change seems to have been made to 
White's Commercial Rooms, where the Majestic Theatre now 
stands. Its work began to attract immediate attention, and 
resulted in the addition of such conspi(‘uoua men as the 
Governor of the State, the Chief J ustice (Sir Richard iran&o-n), 
Sir George Stiickland Kingston, Sir Arthur Freeling, Dr. 
Andrew Garran (another editor of The Reghier and subse- 
quently editor of tbe St/d/ieg J/onenig Herald), The Press 
was well represented, and as a (onsoquenc© the meetings 
received full and eulogistic reports in the daily newspapers. 

One of the earliest matters to receive consideration was 
the formation of a Museum to illustrate the natural history 
of the colony; but the difhculty which prevented the idea 
crystallizing into practical form, was the necessity of pro- 
curing suitable premises, and the high cost of rentals. It was 
suggested that tlie Government might possibly bo willing to 
assign a room in one of the public departments for this pur- 
pose, and the matter was accordingly left in the hands of Mr. 
B. H. Babbage to privately sound the Minister before making 
formal application. Later on it was ascortained that the 
Mechanics' Institute was contemplating a similar application, 
and although the matter was left in abeyance by the Society 
for the time being, it was never lost sight of, and frequently 
claimed their consideration at subsequent meetings. 

TowardvS the close of 1853 the rules which had been in use 
since the founding of the Society wore reconsidered and a 
series of **laws" substituted. The chief alterations had to 
do with the formation of a Council or Executive body, 
Hitherto a Chairman had been elected to conduct the business 
of each meeting. Under the now laws, tho officers consisted 
of a President, two Vice-Prewidonts, a Treasurer, and a 
Secretary. They were elected annually and together consti- 
txited the Council. For a great many years after this, it 
became tho custom to elect the Governor of tho Province to 
fill tho chief position on the Council. There was only one 
exception to this rule, when, owing to the transfer of His 
Excellency Sir H. E. F. Young to Tasmania, B. H. Babbage 
was ©locW to the Presidency. 

At the end of the first year the membership stood at 
35. The young Society was now planted firmly on its feet, 
and in a position to state its objects and aspirations with a 
considerable degree of precision. They were twofold, (1) 
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“It was sought to atlford an agreeable niediuni of iuiercoiu- 
municaiion to those whoso ta»tcif> led them in pursiut of similar 
studies^'; and (2) to “present a means of illusiraiing and 
recording the many interesting })hcnomena» which are alto- 
gether peculiar to this country, and wlucdi it is feared will 
otherwise ho lost in a very few ycars^ time, to the records of 
scionce.“ In the papers contiibuled during that year, the 
second of these objects had not boon ovoi looked, and at least 
two of them dealt exclusively witli matters of local inlorost, 
that by Mr* M* Moorhouse on “The Structure of the Abor- 
iginal Dialects’* being of outstanding importance. 

Tlie activities of the Society were not confined to the 
reading of papers, but extended to other matters aifcctiug 
the public weal. 

With such members as B. H. Babbage, Charles Bonney, 
and A. H, Freeling in their ranks, it is not surprising that 
a spirited interest should be aroused in exploration of the 
Province, important to them not only from an economic 
but also from a philosophic point of view. This was particu- 
larly the case in regard to the North-west Interior, which, 
like 60 many other parts of the coniiuont, was then a terra 
incognita, Eumours of various kinds had filtered through 
to them from native and other sources, which led them to 
believe that this vast tract of country contained not only 
areas of pastoral importance, but also material of a scientific 
nature which intimately concerned them as a Society, In 
1854 a sum of £3,000 was passed by the Legislature for the 
purpose of exploring this portion of the colony, but owxug 
to the difi&culty of securing the services of a suitable leader, 
the sum still remained as an unexpended balance at the end 
of the financial year. 

In 1855 the Society appointed a Special Committee to 
memoralize the Governor upon the urgency and importance 
of this enterprise, and also to collect such infonnaiion as 
might tend to facilitate the organization and assist the oper- 
ations of an exploring party. 

In addressing His Excellency Sir R. G. MacDonnell, the 
memoralists pointed out, that “there exists at present a large 
and increasing demand for additional accommodation for tlie 
flocks and herds of the stockholders, occasioned partly by ihe 
rapid increase in the numbers of sheep and cattle themselves, 
and partly by the amount of land which has recently been 
taken up for agricultural purposes. That the very limited 
extent of the known and settled districts of the colony, coupled 
with the fact that the North-west Interior comprises an area 
of at least 160^000 square miles, offers reasonable ground for 
hoping that a knowledge of the character of this vast and 
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un-explored region would afTord ample loom For the extension 
of pastoral pursuits. That without pausing Ih> dwell upon 
the desirability and imporianee ot extending the limits of 
geographical science, the further (‘onsideration and knowledge 
of this exteubive tract of (X)nniry, may be r<‘asonably expected 
to lead in an important degi'ee t.o a greater development of 
our iziincral resources, and thus open up now Helds of enter- 
prise and additional sources of wealth to our colonists.' ' To 
the memorial His Exi'ollency gave a most sympathetic reply 
and requested the Committee to submit to him a plan for 
such an expedition^ together with an estimate of its probable 
cost; also to ascertain whether a suitable leader could bo 
found to undertake the command of the party. 

A sheaf of correspondence between the C’ommiitee and 
such experienced bushmoi as l>r. ,1. H. Browne, J. McKinlay, 
E. B. Scott (a friend of Eyre), Price Mainice, and many 
others, shows that tins request w«ik promiitly obeyed. As a 
result, wc see tlio plan of the expedition outlined in a letter 
from the Committee to John Williams, of Black Rock, who 
had written, that if possible he would ^'be happy to undertake 
the business, notwithstanding the present discouraging aspect 
of affairs in that quarter/’ The plan was tliat au expedition, 
consisting of about eight men, should be landed at Fowler's 
Bay, mako its way if possible due north to the uortli-east 
comer of the Province, and return in a south-easterly lino 
to the head of Spencer Gulf, fn the letter they asked ])er- 
mission from Mr. Williams to mention his name to His* 
Excellency as a suitable leader. 

Respite the energy displayed by the C^ommittee, this iiar- 
ticular expedition did not eventuate, and tho vote of £3,000 
was appropriated for other purposes It is significant, how- 
ever, that the plan of Hack’s Exjiedilion in 1857 was almost 
identical with that advocated by the Society two years pre- 
viously, except that it started! from Streaky Bay* It is, 
therefore, probable that, the Government was no*t altogether 
uninfluenced by the recommendation of the Oommittec. 

Hack’s effort was followed, in 1858, by another Govern- 
ment Expedition into the interior, under tlie leadership of a 
formor President of tho Society* 1^. Hersehel Babbago. 

Another mabtor of a public nature, which claimod the 
early attention of the Socuety, was the establishment of a 
South Australian Institute, which should be erected and 
maintained by the Govomment, and should have for its 
object the fostering of the arts, sciences, literature, and 
philosophy* It was thought that one of the functions of 
such an institution would b^e the ostablishmoni of a Natural 
History Museum, and that it would also provide accommodation 
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for such societies as might become incorporated witli it. 
The Pliiloeopliical Society, duiiiig the first few years of its 
existence, was dependent on the goodwill of the City Council 
for a room in which to hold its meetings, and it eagerly 
desired something in the nature of a permanent home. 

Tlae only existing institution liaving a somewhat similar 
scope was the almost moribund South Australian Library 
and Mechanics’ Institute. It was evident that this organiza- 
tion could not long survive by its own unaided efforts, and 
it was already, in 1853, seeking Government support to avoid 
extinction. It seemed probable that its purpose could be 
most satisfactorily achieved by its conversion into such an 
Institute as had been dreamt of by our Society. Conse- 
quently the two organizations joined issue in their attempts 
to secure this desirable object, but it was chiefly due to the 
energy displayed by the Society’s representatives, J ohn 
Howard Clark and B, H Babbage, that their efforts were 
ultimately ci owned with success 

In 1856 the South Australian Institutes Act was passed, 
and within a month the Institute began its caieer of useful- 
ness It was administered by a Board of six, three of whom 
were appointed by the Governor and three by the Societies 
which it had power to incorporate 

The Act provided that a sum of not less than £500 should 
be made available for maintenance, and a short amending 
Act enabled the Board to make advances of money to Incor- 
porated Societies. No time was lost by the Society in making 
its application for incorporation, but although a sympathetic 
reply was received, it was nevertheless pointed out, that 
however desirous the Board of Governois might be io effect 
such incorporation, the ciicumstances in which they were 
temporarily placed rendered an immediate junction imprac- 
ticable Tlie reply had reference to certain defects in the 
Act which required amendment, and also to* the difficulty in 
regard to accommodation. 

Tlie Institute was at this time housed in Groen’s 
Exchange Buildings, but an endeavour was being made to 
secure more commodious premises* Owing to the difficulty of 
obtaining suitable rooms, the Board at length decided to apply 
to the Government for tho erection of a building on public 
land. It was estimated that the cost would be approximately 
X4,000, and immense energy was displayed by all parties to 
induce Parliament to make this sum available for the purpose. 

Not the least active participant in those prcK'Ooduigs was 
the Philosophical Society. Among the papers preserved in 
the Archives is a draft memorial to tlie House of Assembly, 
in the handwriting of John Howard Clark, who was then 
Hon. Secretary. 
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Inter aha this memorial states- — "'Your memorialists aie 
authorized to negotiate for the incorporation of the Adelaide 
Philosophical Society with the South Australian Tn^>titutc. 

. . . It is impossible tliat such incorporation can be 

effected, until the S.A. Institute has at its disposal a per- 
manent and suitably designed building, affording ample 
accommodation for its various lequiremenis. One of the 
principal objects of our Society is the formation of a Museum 
illustrative of the Natural History of the Province, and it is 
useless to take any steps in furtheiance of this object until 
a suitable room is provided for pieserving the specimens 
collected, although valuable specimens would then be imme- 
diately available, many of which in a few years' time it would 
be impossible to replace." 

Parliament found it impossible to lesist the pressuie 
brought to hear upon it and the sum was passed. 

The next matter that aroused great controversy was tlie 
site of the proposed building. Parliament had selected a site 
between the back of the present City Baihs and the Cheer-up 
Hut. Tliis evoked the most heated discussions iu the news- 
papers, and resulted in many deputations and public meetings. 

The Philosophical Society threw the weight of its in- 
fluence into the scales on behalf of a mote prominent and 
accessible position In addition to much private wire-pulling, 
they embodied their views iu another memorial to ITis Excel- 
lency Sir R G. MacDonnell, at that time their President. 
Once more the well-known caligraphy of J. H. Clark can be 
recognized in the draft. ‘Your memox^alists have learned 
with regret that it is proposed to erect a building, to be 
devoted to the objects of the Institute, in a locality which 
appears to them to be objectionable in many respects ; inas- 
much as the site selected is so much lower than Noxth Terrace, 
that not only will the building (which should ultimately become 
one of the chief om aments of the city) be almost hidden from 
sight, but its situation will be neither convenient for public 
access, nor advantageous for meteorological observations, 
whilst the steep gradient of the City Bridge Road will neces- 
sarily render the approaches to the building utisafe for the 
large number of vetxiclos, which will hereafter be freqxxently 
gathered togetlier at night, on the occasion of lectures or 
soirees connected with the Insiitxite or its affiliated societies. 

. . . Inasmuch as the Houses of Parliament are, and 

long will be, amply sufficient for the requirements of the 
colony, it is needless to leave unoccupied the excellent site 
for an important public building, which could be made avail- 
able at the comer of Norlh Terrace and the City Bridge Road^ 
and which is at present said to be preserved for future new 
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Uouses of Parliament Your memoralists pray that Your 
Excellency will be pleased to direct, that the building for 
the S.A. lubtitute may be erected upon the site last men- 
tioned, or upon some other site better suited to tho present 
requirements and ultimate importance of the Institute than 
that now in contemplation 

Once again the faith of tlie Society in memorials was 
justified, l^arliament meekly bowed ii« head before the storm 
of public protest, and the proposed site was changed to that 
occupied by the Institute to-day. 

In this, as in all public matters which touched its objec^ts 
or its principles, the Society was ever ready to fight for the 
common interests of itself and its friends. Impecunious as it 
was, it possessed in great measuie the brains of the small 
community, an endowment of greater importance and influence 
than mere material wealth. It was instinctively alert to 
recognize the value of powerful friendships, such as that of 
the Governor of the colony, and, above all, it fully realized 
and appreciated the power of the Press. 

Under the Act, the subscribers to the Institute exercised 
the privileges of an incorporated Society, and at the first 
annual meeting in October, 1857, they lewarded the services 
of J, H. Clark by electing him as ilieir represeuia- 
tive on the Board of Governors, an undoubted honour for so 
young a man. 

The Society’s tenacity of puipose was one of its most 
valuable assets. In its early infancy it had desired a Museum, 
a desire constantly foiled by almost insuperable difficulties 
and only realized when passing into middle age. But until 
realized its purpose was always in evidence. Persistent 
flagellation of the public interest, as well as that of tho 
Governing Board, kept the matter alive, or at least in a state 
of suspended animatidli. 

In its first report, the Board speaks hopefully of the early 
accomplishment of this object. *‘As regards a Museum, the 
prospects of the Institute are most satisfactory. Extensive 
collections of great and varied interest await only a room 
for their reception. The propiiotors of mines in this colony 
have in all instances complied with the request of tlio 
Governors to be furnished with specimens characteristh* of 
their various properties, so that at its opening the MuHeum 
will exhibit an epitome of the mineral riches of South Aub- 
tralia. To the Directors of the Burra Mine, the Qovernora 
are indebted for a very extensive and interesting collection 
just lately oome to hand Many valuable presents are also 
promised by private individuals His Excellency Sir George 
Gray writes from Cape Town, in reply to an application made 
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on behalf of the S<;>uth Australian Institute, that he has 
directed many interesting specimens to be collected and for- 
warded hither, including a complete seiics of the copper ores 
of the colony over which His Excellency presides/' 

‘'The Governors believe, that when the Museum is estab- 
lished many other additions to its contents will be received 
from abroad, and that many of our own colonists, who are 
known to possess miniature museums, will be anxious to 
incorporate them in the public collection." 

In their second report, October, 1858, they acknowledge 
receipt of the collection presented by Sir George Gray and 
also the purchase of "a very interesting and extensive col- 
lection of shells.*’ 

It will be seen from the tenor of these reports, that the 
institution at this time in the minds of the Governors was 
almost entirely a minoralogical colloctioii, and very fai 
removed from the Natural History Museum, which was an 
early objective of the Society. Nevertheless, it indicated a 
slight advance in the right direction 

(c^ Incorporation with the S-A. Institute. 

Incorporation of the Philosophioal Society with the S.A. 
Institute was duly effected in Octobci, 1859. Hie terms, 
however, were loss favourable than the Society had antici- 
pated. It was to receive certain clerical services from the 
Institute, but a room for its exclusive use was refused and 
a<'commodation was guaranteed for monthly meetings only. 
For the privileges of incorporation, the Society was to coii- 
tubute one-third of its gross annual income, but the minimum 
contribution was fixed at ^615. In a letter to the Society, 
of which he was still Secretary, Mr. Clark carefully points 
out that "the sum required is not so much in the nature of 
an amount paid away for house lent and clerical services, as 
a contiibution towards a fund to be expended for the general 
benefit of all connected with the institution, and in tlie ex- 
penditure of which the Society will have a voice." He illus- 
trated his meaning by the statement that the Governors had 
already sent to England for a valuable microscope and a pair 
of 36-in. globes, and that doubtless with accession of funds 
the stock of philosophical apparatus would be speedily 
increased. 

It is to bo feared that in the years that followed the Society 
too often lost sight of this statesmanlike view, when the hand 
of adversity pressed heavily upon it. 

The Society was, of course, now entitled to elect a repre- 
sentative Governor, and its first choice fell upon B. H. Bab- 
bage, who was a foundation member and its President from 
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1855-6. Another of its most active members, Mr. Whitt idfjjo 
was also elected to the Board by the Society of Arts, so that 
with three of its prominent members on the Exec'utive of 
the Institute, its interests would ap]')oar to be well protected, 

A delay arose in the erection of the building, and mean- 
while the Institute continued to occupy the promises in 
Green's Exchange and the Philosophical Society those in 
White's Commercial Roonifl, Kin^ William Street. 

Tlie new building was opened with great ceremony by 
His Honor Sir Charles Cooper on January 29, 1861. The 
room allotted to the Society was upstairs, immediately over 
the library, with a south-easterly aspect. Its floor has re- 
cently been removed to increase the shelving accommo<latiou 
for books. 

The Museum consisted chiefly of a mineralogical col- 
lection, and occupied a long narrow room running across the 
upper story at the rear of the building. There it remained 
under the curaiorship of F. G. Waterhouse, naturalist in 
McDouall Stuart's Expedition, for a period of twenty years. 
During all these years, very little expansion was possible, 
owing to the lack of space, and it was nol until it was removed 
to more commodious premises that any serious attempt to 
form a zoological collection could be entertained. 

Incorporalion with the S A. Institute was certainly not 
followed by the signal advantages hoped for by the Philo- 
sophical Society^ In many ways it proved a grievous dis- 
appointment. 

In the first place, the limited accommodation afforded to 
the long-desired Museum had to a great extent shorn that 
institution of its utility. In no sense could it be regarded 
as a collection representative of the natural history of the 
colony, and it was therefore of little value as an attractive 
and popular set-off to the technical aspect of the 'Society \ 
work. In this matter the Board was powerless to help, not 
that it was lacking in sympathy, but merely because the build- 
ing was altogether too small for the purposes to which it had 
been dedicated . 

Then, again, the Society had hoped to derive some finan- 
cial advantage from the union, Tho Amending Act gave 
the Board power to advance mone^ to incorporated soeiotiee ; 
and the Consolidated Act of 1863 also gave it discretionary 
power to make a grant to any Society so incorporated. 

In addition to tho annual subsidy made by the Oovorn- 
ment to the central institute, sums of varying amount were 
also paid to it for allocation among affiliated country institutes. 
It was clearly the intention of the Legislature, that the 
Philosophical Society as an incorporated body should benefit 
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under the Parliamentary vote, yet the Estimates were so 
worded that it was precluded from this privilege. 

It was not until many year’s later (1878) that this dis- 
ability was removed, and it was placed on an equality with 
country instil uteb, receiving, like the latter, an annual 
Government srrbsidy equal to tho subscriptions for the current 
year. 

Thus for nearly twenty years it paid to the Institute 
out of its small income of about £50, a sum which it regarded 
avS ])ractically a rental, for the empty privilege of electing 
a Governor, who was powerless to promote its interests or 
adjust its grievances. 

It is suggestive of its poverty, that for several years after 
incorporation the publication of tho brief annual reports sud- 
denly ceased. The balance-sheets show, that since its founda- 
tion the Society had been striving to establish a reset vc fund, 
which in 1858 stood at £77. This sum would have more than 
sufficed for the continuation of the reports, but it is probable 
that in view of an uncertain future, it had been decided to 
temporarily discontinue them and dejiend foa’ publicity upon 
the goodwill of the newspapers. Such strict economy may also 
have been prompted by a desire to assist in tho furnishings 
of the Museum, about which much diffictilty had unexpectedly 
arisen ; for it is on record that in 1861 , the substantial sum 
of £50 was expended for this purpose. 

At this period of its history, the Society was extremely 
isolated from the scientific world, having no publications to 
exchange for the Proceedings of other bodies and having 
practically no funds wlierewith to effect purchases. As early 
as 1863, the position bad indeed become so acute that it clearly 
contemplated secession, and was only deterred by the fear of 
losing its pfbperty. In a letter to the Board dated June 15 
of that year, the Council wrote requesting it to confer with 
their Special Committee as to the interpretation which should 
be placed upon certain clauses in the terms of incorporation. 
It may be here pointed out, that tho Board had retained the 
right to place its own construction upop any debatable 
terms in this agreement. The letter proceeds: — **The Com- 
mittee particularly desires to know tho views of the Board, 
under the possible circumstances of entire removal of the 
Philosophical Society to other premises. Also upon the 
restraints which the terms of incorporation have upon the 
Society ; its rights to remove, sell, exchange, or otherwise dis- 
pose of its movable property, such as specimens and instru- 
ments. Also upon any independent power which the 
Governors may claim to exhibit, remove, lend, or use any of 
such property without previously obtaining the consent of the 
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Society Also seeing, that by the Act, the Govemorh have 
power to make bye-laws, whether such bye-laws would altei 
the interpretation now given, lelaiivc to iho ierms oi 
incorporation.'' 

Tito letter wb^ not wholly without guile It* they could 
remove their property to other premises, wiihout tear of con- 
fiscation, then the path would bo open for any fuiure (yiurse 
of action they might desiie to pursue 

The reply from the Board, liowever, was guatdod, and 
in the nature of a compromise which did not matoiialh 
improve their position. It announced, that as a resiilt of the 
conference, ''the Board are willing to modify the ait ides ot 
incorporation between the S A. Institute and the Philosophical 
Society, so as to make them accord with the incorporation 
clauses of the schedule of Statutes and Buies," This meant 
that property could only bo removed with the consent of the 
Governors, and with this proviso, should vest in the S,A 
Institute, only in the event of dissolution of Ihc incorporated 
Society. 

The schedule of the Acts of 1855-6 had provided that 
property accumulated by incorporated societies should become 
vested in the Institute fortlnnfh ami without ja^fnmfton Bui 
this was a schedule which the Board had power to alter oi 
amend, subject to the approval of the Legislature, and whudi 
had already been so amended in 1861. 

A new Consolidated Act, embodying the undertaking <of 
the Board, duly received assent the following November. 

The room in which the Society held its meetings wa'^ 
only at its disposal for twelve meetings a year, whereas the 
actual number of meetings exceeded this, ft was inade- 
quately furnished, and it was therefore necessary to incur 
the expense of erecting a cupboard and shelving, of which the 
Society had to bear half the cost. 

The one bright spot in the landscape at this period wuh 
due to the unvarying kindness and sympathy received from 
the Press. Although the Society had no moans of communi- 
cating its work to the scientific world, Sts members conlinued 
to read their papers, and the Press, out of the greatness of 
its charity, continued to publish them. 

After reading the reports of the S.A. Tustitute, one 
forced to conclude that the difficulties which confronted the 
Philosophical Society after its incorporation were not the 
callous creation of the governing body of that institution. 
The very constitution of the Board precluded a charge of in- 
difference. Even the Secretary (Boberfc Kay) was a founda- 
tion member of the Society and a man of strong personality. 
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The fact was, there was no period in the history of the 
institution wdien it had money to burn. The Act was per- 
missive, and when the loudly-voiced demands of the subscribeis 
and country institutes had been mot, there were no funds left 
in which the Society might paiticipate. 

ISfeverthelees, the Society contiiuicd to do good work; 
many of its papers wore of high quality, and it continued 
to iiiteiest itself in economic matters of public utility. 

In 1862 it attempted to establish an Acclimatization 
Society. For this purpose it appointed a Committee to carry 
out this object. Much information was collected and an 
important paper was prepared and read by Mr. G. W. Francis, 
an enthusiastic advocate of the movement. Tliis paper was 
published by the Society, and duly circulated, but did not 
create sufficient public interest to warrant fui*ther steps in 
regard to the matter. About a year later, however, such a 
body was duly founded in Adelaide, the success on this occa- 
sion being undoubtedly due to the earlier efforts of the 
Philosophical Society. 

Another matter which claimed its serious attention in 
1866 was that of the city drainage, a subject of groat import- 
ance to Adelaide from the standpoint of the health and com- 
fort of its citizens. A series of resolutions were formulated 
and embodied in a memorial to the City Council, with the 
result that a Bill was introduced into the Legislature to 
enable the Corporation to initiate a modern system of sani- 
tation. 

In the same year, the question of railway gauge exercised 
the minds of its members and formed the subject of much 
interesting discussion. The result of this was the adoption of 
several resolutions, one of which was: ‘^That the saving in 
the ooiist ruction of a 3 ft. 6 in. line over that of a G ft, 3 in., 
calculated for a similar amount of traffic, would be by no 
moans proportionate to the difference of width of gauge, and 
that our branch lines should be constructed as lightly and 
as cheaply as possible with a 5 ft. 3 in. gauge and worked 
with horse-power, until the amount of traffic renders the use 
of a light locomotive at low speed more economical/^ 

Towards the close of 1870, there had been held nearly 
170 meetings at which upwards of 200 papers had been read. 
Many of these dealt with geographical exploration and 
branches oif applied science relating to horticulture, metal- 
lurgy, and meteorology ; others were important contributions 
to the geology and natural history of the Province. 

John Howard Clark became Hon. Treasurer in 1863, a 
position which was not without its penalties. In 1866, the 

T 
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financial statenaeiit sliows a small balance of £1 IGs. lOcL diie 
to the Treasurer, Tlie annual exhortations by ilie Hon. Secre- 
tary requesting the members to promptly meei their 
obligations do not appear to have met with a ready response, 
for the following year the subscriptions had still further fallen 
ofi, and the amount due to the Treasurer had increased to £30. 

The Council recognized two possible ways of adjusting 
this unsatisfactory state of its finances. The first was by 
curtailment of expenses, which could not be done without 
diminishing the usefulness or impairing the attractiveness of 
the Society; the other way was by a material increase lu its 
membership. The second alternative was chosen as a wolutfioti 
of the difficulty, but it evidently failed, for in 1868 it 
was found necessary to realize upon the property. Tliis 
was done by effecting a sale of some museum cases to the 
S.A. Institute for a sum of £40. As these same eases had 
cost them £50 a few years previously, tho transaction could 
not be regarded as altogether a favourable one. It enabled 
the Society, however, to restore the Treaeurer^s account to an 
equilibrium, living it with a small credit balance for 
the year. This balance yras increased the following year, 
by a still further encroachment upon the property. This 
time it was a sale to the Institute of the valuable set of 
Transactions of the Eoyal Society of London, for a sum 
slightly in excess of the original cost. Tho proceeds of the 
sale were received in two annual instalments. The <‘Ottt of 
printing the yearly report and transactions for the succeeding 
y^r was, however, greatly in excess of what had boon pre- 
viously paid, so that 1870 ended with a mut^h more slender 
balance than had been anticipated. 

The colony had now fallen upon troublous times, and 
these were reflected in the fortunes and finances of tho Society. 
In its report for the two years ended September 30, 1872, 
the Council, while expressing its satisfaction at the growing 
interest in its proceedings by the public, os oxhibitod in their 
general attendance at its meetings, nevertheless direcis ati.on- 
tion to the fact, so significant of tho times through which it 
was passing, that out of 62 ordinary members, only 34 had 
paid their subscriptions for the current year. 

It is not therefore surprising, that a letter dated B/2/71 
should be found amongst the correspondence in tho Archives, 
asking the S.A. Institute to reduce the contribution to £12 
per annum. Two reasons are advanced in support of this 
request: (1) ''Because we can secure a comfortable room in 
the Town Hall for lOs. 6d. per meeting/' and (2) "because 
our expenditure is in excess of our income." The request 
was granted. 
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The time had evidently arrived for drastic ret rent' hment, 
and np furtlicr reports of tiausactions were published for 
five years. 

(d) Establishment of the University and the 
Coming: of the Grant. 

Although the prevailing depression in the colony in the 
early seventies had robbed the Society of that vigour which 
had characterized it in previous years, two all-important 
events were about to arouse it into unprecedented activity and 
usefulness. Tlieso were the establishment of the University 
and the corning of the Government grant. 

Tire iiifluoiice excited by the University can hardly be 
over-estimated It did not intrude itself gradually, but was* 
almost cataclysmic in its suddenness. The Society began to 
radiate vitality. The scioiitific loader for which it had waited 
so long ap])eared in the person of Professor Ralph Tato, whose 
energy was ireinendous. Popular lectures wore delivered, 
public interest was aroused, resulting in a sudden accession 
of strength to its ranks and a welcome increase. in its funds. 
Effort and knowledge now became organized, and the Society 
was soon raised from a mere ijarochial body to an assured 
place in the sciontific world. 

The following year the publication of its Transactions 
was resumed and appeared in a form more in accordance with 
those issued elsewhere. 

Throughout this new phase of development there was, 
however, always present the lurking fear of adversity. At all 
costs some permanent source of income must be discovered, 
to assure them against any further breaches in the continuity 
of their publications. In 1879 the Council once more 
approached the Board with a view of securing some financial 
benefit under the Institutes Act. Acting on the advice of 
the Board, and with the promise of its assistance, an applica- 
tion was made to the Government, asking that the Society 
should receive the samo measure of support as had hitherto 
been accorded lo the country institutes. The application 
was favourably considered, and resulted in an annual subsidy 
on their subscriptions. The subsidy for the year in questioxx 
amounted to £118, which, though it did not enrich them, 
at least defrayed the cost of their Transactions and left a few 
j)ouxids over for emergencies. 

Since then the Society has never looked back. Its publica- 
tions liave been continuous for forty-five years, and are now 
to be found on the shelves of every important scientific library 
throughout the world. 
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(4) The Royal Society of South Australia. 

(a) How we became “Royal/* 

At the close of the seventies it became apparent to ihe 
Society that its investigations would receive added weiglit 
and dignity if it could include in the title a warrant of Royal 
favour. In other words, it appeared that there was Hoiuethins^ 
in a name. 

The occasion was an unusual one, and it was not known 
to the Council what procedure should ho adopted to solicit (lie 
patronage of its Sovereign. There were ati that time in 
Australia three Societies that rejoiced in the title of “Royal’* ; 
one in New South Wales, one in Victoria, and in Tasmania 
- one that had been founded many years previously by Sir John 
Franklin. Mr. Walter Butt, who was then, as now, Secre- 
tary of the Society, accordingly wrote to tho Secretary of the 
latter body, inquiring as to the steps which had been taken 
when they had solicited a similar privilege. Dr. Agnew 
replied, that it had been necessary to make a search through 
the records in the Colonial Secretary's Office, and Hubsequently 
through His Excellency's despatches, for the pur]>OHO of 
obtaining specific infonnaiion on this subject. Even then his 
search had been unsuccessful, but he had learned from Mr. 
Hull, a corresponding member of the Philosopliical Society, 
and in 1843 a confidential member on the staff of Sir Eardley 
Wilmot, that on the occasion in question a despatch was sent 
to the Secretary of State, conveying a request that. Her 
Majesty would be graciously pleased to become a Patron of 
the Tasmanian Society. At the same time, the claims of the 
Society to this mark of favour were duly set forth. A favour- 
able reply had eventully been received from tho Home Govern- 
ment, and it had since enjoyed the title of ‘‘Royal. A 
subsequent letter from Dr. Agnew conveyed tho information 
that the despatch from Lord Stanley, Secretary for the 
Colonies, had been found. It stated that Her Majesty had 
graciously consented to become the Patroness of tho Tas- 
manian Society, and had acceded to the request that it should 
be permitted to use the title “Royal." 

Acting on this precedent, the Council of the Adelaide 
Philosophical Society addressed the following request to Sir 
William Jervois, then Governor of the colony; — 

“Tlae Adelaide Philosophical Society, knowing that there 
is a wide and comparative]^ unexplored field for scieutifiis 
research in this extensive Province of South Australia, is 
appealing to all who take an interest in such matters, to 
forward to the Society the results of their observations and 
investigations, in order that they may be collated and placed. 
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on record for tho benefit of tlie scientific world. The Council 
feels that a more ready response would be made to this appeal, 
and that more attention would be given by men of science 
throughout the world, if Her Majesty would graciously extend 
to it her patronage. In this view members of the Society 
concur, 

“T am therefore instructed to request you to kindly 
take the necessary steps to lay before tlie Queen the prayer 
of this Society, that Her Majesty will graciously consent to 
become the Patron of tho Society, under the title of The 
Royal Society of South Australia,' and thus place it upon an 
equality with the Royal Societies existing for similar purposes 
in other Australian colonies. 

'Hf Her Majesty should be pleased to accede to this 
request, you would perhaps, as representative of the Crown 
in this Province, not object to accept the position of Vice- 
P«itron 

‘Tho Society has done a considerable amount of work, 
and is desirous of widely extonding its operations in the 
future." 

His Excellency, a punctilious observer of the formali- 
ties, in his reply submitted the following stiggestions for con- 
sideration by the Society: — 

1. That the Society's application might conveniently take 
the form of a memorial to Her Majesty, and if on parchment, 
should be accompanied by a copy on folio paper. Tt should 
bear the signatures of the President and principal officers of 
the Society. 

2. As to matter, it would probably be of advantage, if 
the memorial contained, after the opening statement, a con- 
cise sketch of the origin and progress of the Society, of its 
funds, numbers, times of mootings, circle of subjects hitherto 
embraced, and transactions generally. Something should be 
stated as to the results attained, Tho memorial should also 
be accompanied by four copies of all printed matter relating 
to the proceedings of and subjects treated by the Society, 

He pointed out that the application was in a measure 
on the same footing as that recently made by the University 
of Adelaide for a grant of Letters Patent, and, as in that 
case, a clear statement of the nature and position of the 
Society is requisite to obtain tho object in view. 

A memorial embodying the above suggestions having been 
submitted to Hia Excellency, ho approved of its form, but 
deemed it advisable, as a preliminary step, that it should be 
adopted at a full meeting of the Society. 
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The following memorial was at length foi warded by Bis 
Excellency : — 

"'To the Queen's Most Excellent Metjesly. 

^‘May it please Your Majesty. 

‘'We the undersigned, acting on behalf of and at. the 
request of the Council and members of tlie Adelaide Philo- 
sophical Society, as expressed by a resolution ])ahsed at a 
meeting of the Society on the 4th day of May, L880, humbly 
lay before you our prayer, that Your Majesty will be irraciously 
pleased to become the Patron of the Society under the title 
of 'The Royal Society of South Australia.' 

"The Adelaide Philosophical Society was founded in 
1853, for the diffusion and advancement of the Arts and 
Sciences, by the meeting together of the members, for the 
reading and discussion of papers connected with the above 
subject and by other approved means; and was, in 1863,^2) 
incorporated with the South Australian Institute, under the 
provisions of the South Australian Institute Act of that 
year, (3) which retained to suck incorpoiated Societies iheir 
individuality and full independence of action. 

"The Society has done much in the -jiast to keej) 
alive in a struggling and young community the i)ii- 
portance of scientific research. The rapid extension of 
agriculture in districts which were until recently occupied 
only for pastoral purposes, the successful journeys of many 
exploring parties, the consequent advance of pastoral settle- 
ment in the interior and in the Northern Territory, the devel- 
opment of the country hy railways and telegraphs, and con- 
sequent prosperity of the colony, have given increased 
opportunities and leisure for the collection of facts in the 
natural history of the Province, which has hitherto been a 
field almost unexplored by the scientific observer. The Sotdety 
has, therefore, established correspondents throughout the 
Province, and the value of the results thus obtained and for- 
warded to the leading scientific societies of the world will 
be seen by an inepection of the two volumes of the New Series 
of the Society's Transactions, copies of which are forwarded 
for Ypur Majesty's information. Tho Old Series of Trans- 
actions, published only for distribution amongst the meinberH, 
is now out of print. 

"The Society, numbering at present about 110 membern, 
meets monthly, and its income this* year will exceed £200. 

(2) The year of incorporation was 1859. 

(3) The Institute Act was passed in 1856, the Amending Act 
the same year* 
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'‘It will be seen that the objects sought, and the results 
obiained, by the Adelaide Philosophical Society aie similar 
and equal to those sought and obtained by the Ttoyal Societies 
of New South Wales, Victoria, and Tfusmania, and we feel 
that the Society will be largely assisted in its efforts to increase 
tlie value of those results, and that more attention will be 
paid by scientific men ilumighonl the world, to the facts 
recorded year by year in its Transactions, if Your Majesty 
will be graciously pleased to accede to the request of your 
memorialists, who will, as in duty bound, over pray, etc. 


"Balph Tate, President. 
' ‘ PeEDIC . ClIAPPLE , 


•Vice-Presidents. 


"CuAS. Todd, 

“Thomas D. Smeaton, Hon. Treasurer. 
“Waltkk Butt, Hon. Sccrotaiy.'^ 

Pour months later a letter was received by the Governor, 
enclosing a copy of a despatch received from the Secretary ot 
State for the Colonies: — 


“South Australia. Downing Street, 

“No, 24. 3rd August, 1880. 

“Sir — 1 duly received your despatch No. 31 of the 15ih 
May last, and submitted to Her Majesty the Queen the 
memorial from the Adelaide Philosophical Society, praying 
that Her Majesty might bo pleased to become the Patron of 
the Society, under the title of iho Eoyal Society of South 
Australia. 

“I have now the honour to request that you will inform 
the President of the Society, that Her Majesty has signified 
her gracious approval of the Society being styled the Boyal 
Society of South Australia. 

“I have the honour to be, etc,, et<*,, 

“Kimbeelev.** 

The final letter in this correspondence is from the Private 
Secretary to the President of the Boyal Society of South 
Australia, dated 20/1/81, informing him that His Excellency 
wishes that the future volumes of tlie Boyal Society should 
bo forwarded to the Secrotaty of State, for tho Colonies, 
through him, and requesting tho President to transmit to 
him three copies of the volumes in question, as published. 


(b) New Buildin^rs and a New Act. 

Almost from the beginning it was recognized that the 
accommodation in the S.A. Institute was inadequate for the 
purposes of a Museum. This became more and more apparent 
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as time went on, and the restrictions which the limitatious of 
space placed upon the collection rendered it practically value- 
less for natural history purposes. Not only was accommoda- 
tion insufficient for Museum purposes, but pressing need for 
expansion was also felt by the library and other departments 
under control of the Board. Similar inconvenience was ex- 
perienced by the incorporated Societies, and the Philosophical 
Society, whose meetings were now open to iho public, found 
their room uncomfortably crowded, when any subject of 
special interest was being discussed 

It became almost painfully evident at the end of the 
sixties that a new building was an urgent necessity, and in 
1871 Parliament, without dissentient voices, expiesscd its 
sympathy with the proposed enlargement. Tho Board recom- 
mended the erection of a new building to the east of tho 
Institute, to consist of two wings, of which the western one 
was to be proceeded with first 

Money was found by the Government for this purpose 
and the foundations were duly laid down in 1873. There 
seems, however, either to have been a lack of unanimity with 
regard to the proposed scheme, or else a desire on the part of 
the Government to delay public expeuditme, for at this stage 
building operations ceased and a Royal Commission was 
appoint^ to inquire into the whole matter. 

Tlie Commission favoured the idea of a Public Library 
and Museum to replace the Institute, and recommended that 
these should form two wings of a new building, to be erected 
to the east of the latter. No attempt was made to catry 
out this recommendation until 1876, when it was discovered 
that the foundations which had been laid three years pre- 
viously were unsound. New ones were laid, but these were 
again temporarily abandoned for two years, when it was found 
that they, too, had to be taken up and replaced. The founda- 
tion-stone of the present Public Library was ultimately laid 
in 1879. 

This time the erection of the new building proceeded 
rapidly and without further delay. The western wing (now 
the Public Library) was sufficiently advanced for occupation 
in 1882, and as the Institute rooms occupied by the Museum 
were required for tho new School of Design, the collection 
was withdrawn from public view, and placed in the crypt and 
two smaller rooms of the new wing in the early part of that 
year. 

Here it was submitted to a critical examination by Dr. 
Haacke, the new Director, This gentleman on his arrival 
stated his views very frankly as to what he considered the 
S.A. Museum ought to be. "‘In the first instancse,'' he says, 
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‘^there should be in South Australia no institution rivalling 
the Museum under my care, as this would not tend to further 
the scientific and educational interests of the colony. In Ade- 
laide we enjoy the existence of a Botanic Garden, with a 
Museum of Economic Botany, and of a ITnivoisity with a 
museum for Icctuie purposes; a 5J!oological Gaiden is now to 
bo established, and we shall have a Teclmological Museum in 
course of time. There are also email museums connected with 
some of the country institutes, and the Boyal Society is 
endeavouiing to piomote the mtelloctual and scientific 
advancement of the colony In the interest, not only of the 
Museum, but of all the above institutions, 1 respectfully beg 
you to take the following suggestions in the spirit in which 
they are made. 

think it would be wise to exclude any technological 
and botanical collections from the present Musonm, where, 
however, all objects of zoology, ethnology, mineralogy, and 
geology should be gathered, as long as it is not thought advis- 
able to have special museums lor each of these branches of 
science. 

the Zoological Gardens to be established, only living 
animals should be Kept, and the museum in connection with 
the University should only contain su(‘h t'olleotions as will 
be useful in lectures. Again, the countiy museums should be 
satisfied in having only good educational collections, while 
all objects of scientific value should go to the central institu- 
tion, which, in connection with tho Botanic Gardens, the 
University, and the Boyal Society, ought to represent science 
in South Australia/' 

He then proceeds to outline the manner in which, in his 
opinion, the collection should bo displayed, 

I think there are very few of these suggestions which 
would fail to meet with approval to-day. 

Two years elapsed before the collection was considered 
to be sufficiently advanced for public exhibition. A portion 
of it was then displayed in tho northern half of the present 
Library, which remained its home for ton or eleven years. 

In 1894, that portion of the building occupied By the 
Museum was urgently required for Library purposes, and 
tho collection was ouco more removed, this ^ime to the present 
brick building which connects the two wings of the institution. 

It is within the recollection of most of you, that at quite 
a recent date further room for expansion was urgently needed, 
and most of the eastern wing was appropriated for that pur- 
pose. Then only were the early dreams of the Philosophical 
Society almost realized, by the existence in this city of a 
Museum containing an excellent and representative collection 
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of the natural history resoures of the State, and among other 
things the finest Australian anthropological and eihnologi(*al 
collection in the world. 

Even now the buildings are overcrowded, and there art^ 
many important specimous which have to bo slorod until 
space can bo found for their exhibition. There arc also gaps 
in tlie collection, some of which at this late period in our 
history we cannot hope to fill, but there are likewise! utia 
which we still hope to i*ecoive from the hands of some diligent 
and patriotic collector. 

At all times the most cordial relations have existed 
betw’een our Society and the scientific staff of the Mxiscum. 
They have, 1 believe, in every instance bccii amongst the most 
honouied and respected members on our roll. Since 1884, 
when the Museum first became an institution worthy of the 
name, a representative of the Council has always been Chaii- 
mau of its Committee, a position which Professor Howchin 
has honourably discharged for the past twenty years. One 
can have no hesitation in saying, that it is now fulfilling the 
high scientific functions for which it was established and 
towards this success it would not bo immodest for the Royal 
Society to claim some degree of credit and responsibility. 

The passing of the Public Library Act of 1884 created 
a somewhat curious situation, which at first appeared io 
threaten the interests and stability of the Royal Society. 

This Act, which abolished the S.A. Institute and super- 
seded it by a Public Library, Museum, and Art Gallery, 
renewed the privilege of the Society to elect a representative 
Governor on the Board, but unfortunately it did not maho 
provision for the incorporation or afiiliation of societies. 

Without such provision the alarming fact became dis- 
oloaed, that the Government grant which the Society had now 
enjoy^ for several years had quite suddenly lapsed, and the 
Society had therefore incurred liabilities during its financial 
year which there might be no means of meeting. 

It was a very anxious and perturbed Council that oponed 
up a correspondence with the Board on this all-vital question 
in August of 1884. In reply to their inquiry as to how the 
position of the Society and the Government subsidy would bo 
affected by the new Act, they were informed tliat the Act liad 
put an end to the S.A. Institute in the previous June, and, 
of course, at the same time to the incorporation with it of 
the Royal Society. Further, that the Estimates for the 
current year provided grants to country and suburban insti- 
tutes and also to afiS.liated societies; that as it might not be 
advisable to alter the wording of the line on the Estimates, 
the safest course for the Board to pursue would be for it to 
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pass a formal minuto declaring the Koyal Society to be a 
Society af&liated to the Public Library, Museum, and Art 
Gallery, This, however, was a step which Iho Board could not 
take unless asked to do so by the Council. 

Of course, the latter body lost no time iu making the 
request, to which, however, they received the startling reply, 
that it had been discovered that tlie Act gave the Board no 
power to affiliate societies; it would, liowever, take tlie neces- 
sary steps to obtain such power. 

This led to the passing of a short Amending Act the 
following year, and affiliation between the two bodies was then 
duly, effected. 

Another little matter, which resulted from the termina- 
tion of the union between the Society and the S.A. Institute, 
may be of interest as involving a principle. An early 
intimation was received from the Board, that after June 30, 
1884, the Society would be relieved of any further payment 
for the use of its room, except for the cost of gas consumed 
at its meetings and those of its branches; further, that in 
future it would receive no assistance in clerical work from 
the Board's officers. 

It was about this time, also, that owing to the rapid 
growth of the School of Design, it became necessary for the 
Society to vacate its old room in the Institute and occupy a 
more commodious room in the new wing of the Museum. 
They remained there until 1891, when the School of Design, 
having removed to the Exhibition Building, the Society, witli 
the consent of the Board, returned again to its old quarters 
in the Institute. 

(c) Establishment of Sections* 

As early in its history as 1858, a Committee was 
appointed to consider the expediency of dividing the Society 
into sections, each of which should be specially charged with 
the supervision of certain subjects. No less than ten such 
sections were proposed, and it was probably owing to their 
multiplicity that the scheme fell through. 

In 1883 the idoa was revived, though from a different 
point of view. It was thought that there existed a need for 
a section of a popular nature, which would also serve as a 
recruiting ground from which the Society might increase its 
membership. Thus was established the Field Naturalists’ 
Section. It was intended for studioxisly disposed persons, of 
either sex, who wished to undertake the study of natural 
history from an elementary standpoint. 

Professor Tate, from whom the proposal had emanated, 
delivered an interesting lecture in the Town Hall, explaining 
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the objects of the Section. No ^^oieiitific (|ualificaiion was 
demanded from intending membeis Tlio Field Naturalists’ 
Section certainly met a public want, and has had a vigorous 
existence for about forty yeai.s. 

Its success led to the establishment of other Sect ions, 
such, for instance, as the Microscopical, the Malacological, 
etc , none of whicli, however, liave survived, 

(d) The Society’s Library. 

It does not appear necessary to treat in detail tho later 
developments and activities of the Society, for they are 
permanently embodied in its Tiansaciions and are compara- 
tively modern history 

As the years passed the number of foreign exchanges was 
ever on the increase, until the library began to assume 
formidable proportions. As the room was small, and tho 
shelving ludicrously inadequate, it became necessary to stack 
many of the books on top of each other, so that they were 
quite inaccessible for consultation by tho Fellows. Frequent 
references are to be found in the annual reports in regard to 
this matter. In 1890 it is stated *^The Council is far from 
satisfied with the present conditions under which the books 
of the library have to be kept. It had been hoped that by 
this time arrangements miglit have been made to have them 
so placed in some portion of the Public Library that members 
could have access to them at any time during the day. It 
feels that the present unsatisfactory condition cannot be 
allowed to continue, but that every effort must be made to 
place at the disposal of the Fellows the library in a more 
efficient way.” 

The next annual report shows, that during the year 
increased shelving accommodation had been provided., and that 
the books had been arranged in easily acoe^siible positions Tills 
report adds, that in order to make the library still more 
cooAprehensive and complete, ilie Council had put itself into 
communication with a number of American and European 
scientific societies, whose publications had been soliciiod in 
exchange for our own. 

Some ten years later it is announced, that "donations 
from scientific bodies have so largely increased of late, tWt 
the possibility of making the vast amount of material avail- 
able becomes a very urgent question.” 

Accordingly a card catalogue was prepared, and this 
brought to^ light many breaks and irregulantdes in the sets 
of serial literature. A Committee was now appointed to 
inquire into the whole question of the library and its arrange- 
ment. This Committee came to the conclusicfi that the only 
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solution of their dilHculties was the iraiisfei of tlieii* books 
to the Public Libraiy, because the Society had neitlier 
accommodation for the books nor a librarian to look after them. 

At this juncture the Oovemraeut was approached with 
a view to securing better accommodation for ihe Koyal and 
other local societies. T\\e re&itlt was that additions weie 
niade to the northern end of the Institute Building, and fine 
premises were erected capable of comfortably accommodating 
all affiliated Societies together with their respective libraries 
and property. It was completed and suitably furnished in 
1907, and the large western room on the ground floor, where 
we now hold our meetings^, was allocated by the Board for 
ihe purposes of the Royal S(Xjiety, a smaller room between 
this and the Yoik Gate Library being apportioned for the 
common use of the two bodies. Under thcise greatly 
improved conditions, it was at last possible to introduce order, 
where chaos had formerly prevailed. 

As the Geographical Society occupied the adjacent room, 
it was at first thought that economy might be effected by the 
two Societies sharing the sex vices of a single librarian, who 
should also act as their common Secretary. Unfortunately 
this scheme did not eventuate, and each Society subaequontly 
appointed its own officer. 

The Society is under a debt of gratitude to Sir Joseph 
Veroo for the great personal interest he has displayed in the 
reorganization of the library. Only those of us who remember 
the old order (or disorder ?) of things, can fully appreciate 
the nature of the change that has boon effected during his 
Presidency. 

In 1921, the following exchanges of publications were 
made with learned societies in other countries' — United 
Kingdom, 27; Continental Europe, 66; Canada, 4; South 
Africa, 6; Sudan, 1; India and Ceylon, 6; United States, 
50; Mexico, 2; Brazil, 1; Uruguay, 1; Peru, 1; Argentina, 
1; Japan, 3; China, 1; 3?hilippinee, 1; Straits Settlements, 
1; Java, 2; Hawaiian Islands, 2; Commonwealth of Australia 
and Hew Zealand, 54. Total, 231. 

(e) Research and Endowment Fund. 

In 1903, the Society was incorporated, in order that it 
might acquire and hold property. 

The chief object of this was to enable it to establish 
an Endowment Fund, for the purpose of meeting special 
liabilities and also for the promotion of scientific research, 
Tlianks to the generosity of Sir Joseph Veroo, the late 
Thomas Scarfe, and the late R. Barr Smith, each of whom 
donated the sum of £1,000, this fund has now been in opera- 
tion for some years. 
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5. CONCLXTSION. 

Tlie total number of members on our roll is 102. Fully 
half of these have contributed papers which have been pub- 
lished ill the’ Society’s Transactions, many of which must be 
regarded as very important additions to the literature of 
science. It is not my task, however, to partioularisse — it 
would, in fact, be invidious for mo to do so. But there is 
one name, which I feel sure you would like mo to mention — 
the honourable name of our senior Fellow, Walter ‘Rutt, the 
connecting link between the old order and the now. Mr. 
Rutt was elected fifty-three years ago, when the Society waw 
still in its callow youth, and during nearly the whole of that 
long period he has been a member of the Council, chiefly in 
the capacity of Hon. Secretary or Hon, Treasurer. He has 
also filled the office of Vice-President. Ho has accompanied 
the Society through all its vicissitudes of fortune, and is the 
authority to whom one naturally appeals for information on 
every important event in its history, Tliougli he has contri- 
buted but few papers to its Transactions, yet in wealth of 
service he is probably its chief benefactor. 


APPENDIX I. 

List of Foundation Membebs Elected in the Yeak 1853* 


fBabbage, B, H. 

Babbage, Dugald 
Bompas, Dr. J. C. 

Brown, Dr. John 
dark, A. Sydney 
dark, Francis 
*dark, John Howard 
fDavy, Dr. E, 

Davies, Dr. Chas. 

Doswell, C, M. 

*Feinaigle, C. Q. 

Freeling, Capt. Arthur H. 
Garran, Dr, Andrew 
Gilbert, W. B. 

*Gosse, Dr. Wm. 

Hamilton, Edward 
Hamilton, G. E, 
Hammond, Octavius 
Hanson, R. D. 


Hays, W. Bennett 
Kay, Robert 
Kingston, G. S. 

Mann, Charles 
Martin, B. M. 

Moore, Dr. R, W. 
Moorhouse, Dr, Matthew 
Mayo, Dr. George 
Nootnagol, H. 

Quick, N. S* 

Sholl, W. H. 

Stow, R. S. 
tWhitridge, W. W. R. 
Williams, T. G* 

Wilson, 0. A. 
Wooldridge, Dr. H. 
Young, air H, E. Fox 
*Young, Jolm L* 


^Attended the first preliminary meeting. 
tAttended the second preliminary meeting. 
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APPENDIX 11. 
Officers of the Society. 

(it) *PaST-PrKS1 DENTS 


Sir H, E. Pox Young (2) 
B. Herschel Babbage (1) 
Sir B.'G. MacDonnell (6) 
Sir Dominic Daly (7) 

Sir James Perguason (5) 
Sir Antliony Musgrave (4) 
Sir William Jervois (1) 
Professor Ralph Tate (5} 
Sir Samuel Way (2) 

Sir Cliarles Todd (1) 


Dr U T. Whitloll (1) 
Prolessor Ho-rarc Lamb (1) 

H. C. Mais (1) 

Professor E. H. Rennie (6) 
Sir Edward Stirling (1) 

Rev. Canon Blackbum (2) 
Professor Walter Howcliin (2) 
Dr W. L. Cleland (3) 

Sir Joseph Veico (19) 

Dr. R S Rogeis (1) 


(h) VlCE-PilESlDKNTS. 


Babbage, B. J£. 

Preeling, Sir A. H- 
Davies, Dr. C. 

Parr, Rev. Canon G H. 
Porster, Ho«n. Anthony 
Todd, Sir Chas. 

Maughan, Rev. Jas. 
Schombur^, Richd. M. 
Hoskmg, James 
Ingleby, Rupert 
Tate, Professor Ralph 
Adamson, D. B. 

Lamb, Professor Horace 
Mais, H. C. 

Mestayer, Richd. L. 
Holtze, Maurice 
Blackburn, Rev. Canon T. 
Rogers, Dr. R, S. 

Verco, Sir Joseph 


Moorhousc, Dr. M. 

Gosse, Dr. Wm. 

Light, W. H. 

Bruce, J. A. 

Hanson, Sir R D 
Wilson, C. A. 

Waterhouse, P. G. 
Hanson, W. 

Smoaton, T. D. 

Bonney, Chae. 

Chappie, Frederic 
Wluttell, Dr. H T. 
Stirling, Sir Edward 
Howcbin, Professor Walter 
Dixon, Samuel 
Rennie, Professor H. E. 
Rutt, Walter 
Pulleino, Dr. R. H. 
Ashby, I!dwin 


(e) Rbpeesentative Govebnoeb. 

Babbage, B. H., 1859-18C0. 

Wyatt, Dr., 1860-1869. 

Todd, Sir Cflaarles, 1869-1884. 
Wluttell, Dr. H. T., 1884-1888, 
Tate, Prof. Ralph, 1888-1901. 
Howchin, Prof. Walter, 1901-1922. 
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( d ) ’^Hon. Secretabiks. 


J. H. Claik (9) 

T. D. Sineaton (I) 
James Hosking (3) 

J. S. Lloyd (6) 

C. W. Babbage (6) 

W. U. M. Finnias (3) 


Waller Riiti (IS) 

Dr. W. L. ClelaiKl (15) 
W. O. Grasby (1) 

W. B. Poolo (2) 

G. G. Mayo (10) 

Dr. R. II. Pulloino (3) 


(e) *Hon. Tbbasurkks. 


Charles. Mami (1) 

Dr. Andrew Garran (2) 

A. Sydney Clark (8) 

John Howard Clark (11) 
T. D. Smeatxjii (8) 

Professor Ralph Tate (16) 


J. S. Lloyd (2) 

Walter Rutt (23) 

W. B. Poolo (12) 

B. S. Roach (1) 

Editors. 

Professor Walter Ilowcliin 


(29) 


*Th‘e numbers onclo&ed in brackets indicate years of sorvioc. 
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Adelaide Pliilosopbiical Society. 

* Annual Reports published by tbo Society. 1854-58; 
1865-73; 1868-9, in The Jh(jhtei\ 27/7/69; 1860-1, 
in The Register, 30/10/61; 1861-2, in MSS. 

Annual Reports (abstracts) included as appendices to the 
Annual Reports of S.A. Institute, 1863 to 1884. 
^Correspondence with S.A. Institute (MSS.). 

^Exploring Exped. fro-na Fowler's Bay into Interior, 
Correspondence relating to. 

*Incorporation with S.A. Institute, Papers relating to. 
*Laws of. Published January, 1864, 

*Minaite-book (1863). 

*Papers read and deposited with the Society. 1863. 
*S.A. Acolimatiasation Society. Correspondence dealing 
with Establishment of ASS.). 

^Sections, Division into (MSS,, etc.). 1859. 

*Title of “Royal/' Correspondence relating to (MSS.). 
Educational Joum. of S.A. 16/8/67 and 16/9/67. Articles 
by Nathaniel Hailes on Early Societies. 

Feinaigle, O. G, S.A, Almanac, 1861, p, 166; The Register^ 
23/9/63> p. 3; par. 7; Argvs (Victoria), 18/3/80 
(obituary), 

' Expedition (1867), Pari, Pap. 156 and 189 of 1867-8. 

^Charles Mann, Evidence before a Committee of the Adel. 
Library and Mechanics' Inst. (1863). MSS. 


^In the Archives of the Public library. 
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Boyal Society of S.A. 

^Correspondence with Public Library Board, 

Transactions of the Society, 1877-1921. 

Th( Advertiser. 

Vesting of Property of Tncorpoiaied Societies in the S.A. 
Institute, 26/7/61 (leading article). 

S.A. Institute. 

Appendices to Ann. Rep. (Adel Phil. Soc.) for years 
ended 30/9/63-30/9/84, 

ActsITo. 16 of 1865-6; Amending No. 7 of 1856; Further 
amended (appointment of a 7th Governor) 1861 ; 
Consolidated, 1863 ; Ann. Reports, 1860-1 to 30/6/84 
(file of Pub. Lib.). 

Fittings; Correspondence relating to and payment for, 
Pail Pap. No. 131 (28/8/60). 

Fittings; Petition to House of Assembly re (24/9/60), in 
file Pub. Lib. 

Minute-book, July, 1856-end 1858 (file of Pub. Lib.). 

Property of Incorporated Societies; Vesting of in S.A. 
Inst., Tht Advertiser (leader, 26/7/61). 

Inaugural Address, The Ee(/hter, 30/1/61. 

S.A. Literary Association (named changed shortly after incep- 
tion to S.A. Lit. and Sc. Assn.). 

Minute-book, 1834-6. 

Educational Journed, 15/8/57 (article by N. Hailes). 

The Register. 

Monthly and Ann. Meetings of Phil, Soc. reported 
regularly. 

Babbage^e paper on his proposed Exped., 3/2/58, p. 3. 

Feinaigle, C. G., 23/9/63, p. 3, col. 7. 

S.A. Inst., site of, 3/6/59, p. 3, col. 6; 5/6/69, p, 3, 
col. 2. 

S.A. Inst., Inaugural Address, 30/1/61. 

Young, John L., 9/7/12, p. 10, col. 4. 

"^The Southern AusirMm. 

Adelaide Mechanics' Institute, 

*1838, June 30, p. 2, col, 2; Aug. 4, p. 2, col. 3; Aug. 18, 
p. 2, col, 3; Sept. 1, p. 6, col. 4; Oct. 27, p. 3 
col. 3; Dec, 8, p. 2, col. 2. 

*1839, June 26, p. 2, col. 1, and p. 3, col. 1; Aug, 7, 
p. 2, col. 3. 


the Archives of the Public Library. 
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Papers laid on the Table.— ‘‘Int^ed IMeifunoi phosis/’ 
by O. W. Tiegs, M.Sc. ; ^‘Types of Spocios of Aus^iralian 
Polyplaxiophora now in the Museum of jNTaiinal History, 
Paris/' by Edwin Ashby, P.L.S., JVI BO U ; “Adfhtioiis 
to the Flora of South Australia, No. 20/’ by »I. M Black; 
‘'On a New Genxis and Species of Australian Lycactiinac Irotn 
the Poper Kiver," by Norman B. Tindall (communicated by 
A. M. Lea, F.E.S.) ; "A Preliminary Note on the KosmI 
Woods from some Australian Brown Coal l)e])osii6,” by Miss 
E. Dorothy Nobes, B.Sc.; '‘On the Ecology of the Ooldoa 
District/' by P. S. Adamson, M.A., B.Sc., and T. G B 
Osborn, B.Sc.; "Designs on Pocks in the Burra District/' 
by John Biddle (communicated by A. G. Edquist) : and 
"Ecological Notes on South Australian Plants, Part. 1 /' by 

E. H. ISING. 

Election of Officers. — Dr. Rogers declined lenoinina- 
tion as President. The following ofricors were elected for 
1922-23 : — Prendevti P. IL Pulleino, M.B. , V ivt -Pri suit 
P. S. Pogers, M.A., M.D., and Sir Joseph V Verco, M D , 

F. P.C.S.; Jlo7i, Treasurer, B. S. Roach, ttf (''oa/icil, 

(vice Professors Cliapman and Robertson, who rei«irocl by 
effluxion of time), Edgar P. Waite, F.JJ.S , and Professor 
T. G. B. Osborn, D.Sc. ; Jforh. J udfiors, W. C. llackett and 
H. Whitbread. It was also decided to appoint an Hon. 
Assistant Secretary, and E. Jl. Tsing was cksded to the 
position. 


ANNUAL REPORT, 1921-22. 


Two lines of research have been followed Huh year with 
the assistance of grants from this Society, Mr. F. K. Mnrston, 
who is seeking to obtain from azino precipitate samples of 
the pure proteolytic enzymes, has forwardod to the (knuicil a 
progress report of his work, which, as his invest igai ions aio 
incomplete, ho desires them to be regarded as couAdcntial. 
Prof. P, Wood Jonos' exploration of the Flora and Fauna 
of Nuyt's Archipelago and the ruvestigaior Grou}) lias 
resulted in the collection of valuable specimens, which arc 
being dealt with by experts, and papers on the subject by 
Professors P. Wood Jones and T. G. B. Osborn, Dr. (diiHon, 
and Mr, A. M. Lea will appear in our forthcoming volume 
of "Transactions." The types of the now species obtained 
will be donated to the South Australian Museum. 

The largest contribution to this volume will be a paj[)or 
on "Insect Metamorphoeis" by Mr, 0. W. Tiegs, wdio also 
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funusliei> a paper on '‘The Aiiatom^r oi; the Voluntary 
Mubcloh Further papers on the “Polyplacophora/^ by Mr. 
Edwin Ashby, and the '‘Pouch Embryos of Marsupials,'’ by 
Prof V Wood Jones, will be printed, and various branches 
of Natural Science, Chemistry, and Ethnology will be dealt 
with by Professors Sir Edgeworth David, Walter llowchin, 
Sir Douglas Mawson, T. G. B. Osborn, and J, B. Cleland, 
Di*s E. O. Teale, E. S. Eogers, E. H. Pulleino, and A. 
Jefferis Turner, Mi^s Nobes, and Messrs. J. M. Black, F. 
Chapman, A. G. Edquist, J^. A. Berry, E. S. Adamson, 
N. B. Tindale, and E. U. Ising. 

The exhibits at the evening meetings have been numerous 
and interesting, including a seiies of views illustrating the 
Eucla Basin and its Water Supply, by Mr. L. Keith Ward. 

Tlie Library is continually increasing through the ex- 
change of our publications for those of a growing number 
oi learned societies and otlier public bodies, but no definite 
reply has yet been received from ihe Government to the 
request made for additional shelving. 

Tlie Index to our publications for the years 1901-1920 is 
in the printer's hands and will be issued early. Tts publica- 
tion, which has been delayed by the great labour of revising 
the proofs, will largely absorb the balance of our funds. 

A suggestion having been made by the Queensland 
Branch of the Eoyal Geographical Society that a thorough 
exploration of the Great Barrier Eeef should be made, Prof. 
F. Wood Jones was appointed to represent this Society upon 
a joint Committee to consider the proposal. 

We have to report the death during the year of three of 
our Fellows — Dr. Sweetapple, of 15 years’ standing • Mr. W. 
Ware, who was elected in 1878, and who seiwed for many 
yeai*s as Hon. Auditor; and Mr, F. E. Zietz, who since liis 
election in 1912 had taken an active part in the evening meet- 
ings by his papers, exiiibits, and contribution to the 
discussions. 

The present* meniJxsrship of the Society comprises 
9 IJouorary Fellows, 4 Corresj)ondiug Members, 87 Fellows, 
and 1 Associate. 

E. S. Eogers, Premlent, 

Walter Eutt, Ifov. Sccftinry, 


September 30, 1922. 
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DONATIONS TO THE LIBRARY 

FOR THE Year ended Sbpti^mhkr 30, 1922. 

Transactions, Journals, Beports, et<\, 
presented by tbe respective governnients, socioUott, and 
editors. 

AUSTRALIA. 

Australasian Antarctic Expedition, L911-M, Sci^ntitk’ 
reports, ser. A, v. 3, pi. 1; ser. C, v. 5, pt, ^>-8; 
6, pt. 2-3; 7, pt. 1-4; 8, pt. 1. Syd. 1018-21. 
Australasian Association for the Advanct.mknt of 
Science. Report, v. 15. Melb. 1921. 

Australasian Institute of IVIining and ]VlKTALLrR<nL 
Proc., no. 41-43. Melb, 1921. 

Australia. Bureau of Oeumis uud Stalisflcfi. Year-book 14. 

Bureau of ]\LeteoroIogi/, Rain-map, 1921. Molb. 

Fisheries, v. 5, pt. 2. Melb. lOM. 

Insfifufe of Science and [ndustcg. Bull. 22. 1VI(41>. 

SOUTH AUSTRALIA. 

Public Library, Museum, and Art Gallery of S.A. 
Records of the S.A. Museum, v. 2, no. 2. Add. 1922. 

Report, 1920-21. Adel. 1921. 

Royal Geographical Society (S.A. Br.). I^roc., v. 21. 
South Australia. of Mnus. Govcnirnont OeoloLdsPh 

report, 1920. Adel. 1921, 

Review of mining operations, no, 34. 

Woods and Forests Dept. Report, 1920-21. 

South Australian Naturalist, v. 3. Adel. 1921-22 
South Australian Ornithologist, v. (i, })t. 4-7. 1921*22. 

South Australian School of Mines. Re])ori, 1921. 

NEW SOUTH WALES. 

Australian Museum. Magazine, v. 1, no. 3 5. 

Records, v. 13, no. 5. Syd. 1922. 

Report, 1920-21. Syd. 

Linnban Society of N.S.W. Prm*., v. 40; 47, pt. 1-2. 
Maiden, J. H. Critical revittion of ilic genuh Euealvptvis, 
pt. 49-56. Syd. 1921-22. 

Forest flora of N.S.W., v. 7, pt. ,5, 8-10. 1921-22, 

New South Waives. Botanic iktrdens. Report, 1920. 

Dept, of AgricuHitre. Gazette, v. 32, no. 10-12. 

Science bull.,. no. 19, 22. Syd. 1921-22. 

Dept, of Mines. Annual report, 1921. 
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Nj-u South Wales. of Mnu <^ Geological memoirs, 

no. 8, 1922 

PnhUt: Librar//, Bepoit, 1921. Syd. 

Royal Society of IJT.S.W. Joiun., v. 54, Syd. 1920. 
Sydney Univeesity. Calendar, 1922. 

QUEENSLAND. 

Quei:nslani). Dept, of Agi iculture. Journ., v. 16, pi. 4, to 
V. 18, pt. 3. 

Queensland Museum. Mem,, v. 7, pt. 3. Brisb. 1921. 
Royai. Society of Queensland. Proc., v. 33, 1921. Brisb. 

TASMANIA. 

Royal Society of Tasmania. Proo., 1921. ITobait. 
Tasmania. Dipi^ oi Aimes. Underground water-supply paper, 
no. 2. Hobart. 1922. 

VICTORIA. 

Royal Society of VrcTORiA, Proc., v. 34, pi. 1-2. 1921. 

Scientific Austiialian, v. 27, no. 7-12; 28, no. 1-6. Mclb. 
Victoria, Lept. of Aignadture. Journ., v. 20, pi. 3-9. 

Geological Sarveg. Bull., no. 45. 1922. 

Records, v. 4, pt. 3. Molb. 1921. 

yatiomJ Museum, Ethnological guide. 1922. 

Victorian Naturalist, v. 38, no. 6, to v. 39, no. 5. Melb. 

WESTERN AUSTRALIA. 

Royal Society of W.A, Journ., v. 7. Perth. 1921. 

ENGLAND. 

British Museum (Nat. Hist.). Economic aer., no. 12. 

Report on cetacea stranded on British coasts, 7. 

Cambridge Philosophical Society. Proc., v. 20, pt. 4; 
21, pt. 1-2. 

Trans,, v. 22, no. 23-25. Cainb. 1922. 

Cambridge University. Solar Phgms. Report, 1920-21. 
CoNcnoLOoicAL Society. Journ., v. 16, no. 7-9. 1921-22. 

Entomoi^ogical Society. Trans., 1921, pt. 1-2, 5. Loud. 
Geological Society, Journ., v. 77, pt, 2-4 ; 78, pt. 1-2. 
Hill Museum. Bull., v. 1, no. 3. Witloy. 1921. 

Imperial Bureau of Entomology. Review of applied entom- 
ology, ser. A and B, v. 9, pt. 8-11 ; 10, pt. 1-7. 
Imperial Institute. Bull., v. 19; 20, no. 1. 1921-22. 
Linnean Society. Journ., botany, no. 303-5. 1921-22. 

Journ., zoology, n. 230-31. Lond. 1922. 

List and proc., 1920-21. Lond. 

Trans., zoology, v. 18, pt. 1. Lond. 1922. 

Liverpool Biological Society. Trans,, v. 35. 1921. 
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Manchester Literary and Philo.sophical Society. Mem, 
and proc., v. 64, pt. 2; 63, pt. 1. 1921. 

Royal Botanic Gardens, Kew. Bull, 1921. Loud. 

Hooker’s icoiies plautarum, v. I, pt. 4. 1922. 

Royal Geographical Society. Jouru , v. 58, no. 3, io GO, 
no. 2, 

Royal Microscopical Society. Joiirn., 1921; 1922, pt. 1-2. 
Royal Society. Proc., A 701-12, B 647-56. 1921-22. 

Year-book. 1922. Loud. 

United Empire, v. 12, no. 9, to 13, no. 8. 1921-22. 

SCOTLAND. 

Royal Society op Edinburgh, Proc., v. 41, pt. 2, to 42, 
pt. 2. 

Trans, v. 52, pt. 4. Edin. 1921. 

IRELAND. 

Royal Dublin Society. Scientific proc , v. 16, no. 14-34. 
ARGENTINE. 

Academia Nacional de Ciencxas en Cordoba. Bull., t. 24, 
pt. 3-4; 25, pt, 1-3; 26, pt. 1. 1921-22. 

AUSTRIA. 

Akademie der Wissenschaeten. Anz., 1921. Wien. 

Mitteilungen, no. 47-57. 1914-19. 

Sitz., Bd. 123-130. Wien. 1914-21. 

Geologische Staatsanstalt. Verb., 1921. Wien. 
Naturhistorisghen Hoemuseums. Ann., Bd. 34-35. 
Zool.-Bot. Gesellschaet in Wien. Bd. 70-71. 1921-22 

BELGIUM. 

Academie Royale be Belgique. Ann., 1922. Brnx. 

L* acadomie depuis sa fondation, 1772-1922. 

Ghsse des Sciences. Bull., 1921, no. 4, io 1922, no, 4. 

Mem, in 4^, aer. 2, t. 4, iW. 6-7. 

Mom. in ser. 2, t. 6, L 4, 7-15. 

Institut Royal MiSTKOEOLoraQUi^. Ann., t. 1, f. 1. 1919. 

Royal d’ Histoire Naturelle. Ann,, t, 1-13, text 
and plates. Brux. 1876-96. 

Mem., t. 8, faac. 4. Brux. 1921. 

Obsbrvatoibe Royal be Belgique. Annuaire, 1923. 

Annales, ser, 3, t. 1, fasc. 1, Brux, 1921. 

Soci]gTf Royale de Botanique, Bull., t. 60, .54. 1921. 

SociiSTifi Royale des Sciences de Lito. Mem., b, 3, t. 11, 

f. 1. 

aoci3ST:fi Royale Zoologique et Malaoologique. Ann. 51-2. 
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BRAZIL. 

Institxtto Oswaldo Cruz. Mom,, i. 13, faso. 1. 1921. 

Observatorio Nacxonal do Rro de Janeiro. Amio 38. 

CANADA. 

Canada. Uvoloyical & nrvey . Mern. 124-128. Ottawa. 

Museum bull. 36; and various piiblioatious. 

Mine^i. Bull. 33-34 ; aud various publications. 

Canadian Arctic Expedition, 1913-18. Report, v. 12. 
Canadian Institute. Traus., v, 13, pi. 2; 14, pt. 1. 

Nova Scotian Institute of Science. Proc., v. 15, pt. 1. 
Royal Society of Canada. Proc., v, 15, 1921. Ottawa. 

CEYLON. 

Colombo Museum Spolia Zeylanica, pi. 45. 1922. 

CHINA. 

Royal Asiatic Society, Nth. -China Hr. Jouni., v. 52. 
DENMARK. 

CoNSEiL Permanent International pour i/ Exploration db 
LA Mer. Bull. 1905-18. Cpng. 

Dansk Botanisk Eorening. Arldv., Bd. 2, no. 6. Cpng. 
Dansk Naturhistorisk Porenino. Vid.-med., Bd. 72. 

K . Danske Videnskabernes Selskab. Biol.-med., 111., 2. 
Kobenhavn Universttets Zool. Museum. Bull. 19-25. 

PRANCE. 

SociETE DES Sciences Naturelles de i/ Oukst de France. 

Bull., t. 6. Nantes. 1920. 

Soci]Ste Entomologique de France. Anu., 90, pt. 1-2. 

Bull., 1921, no. 13-21; 1922, no. M2. Par. 

Sooife^ LiNNtoNE DE BORDEAUX. Actcs, V. 71-72. 1919-20. 
SociETiiS Linnkenne de Normandie. Bull., sor. B, v. 7-10; 
ser. 7, V. 1-3. Caen. 1914-21, 

GERMANY. 

Berliner Gesei.lsciiapt fOr Anturopologie. Zeits. fiir 

Ethnologie, 1920-21, 11. 4-6. 1921. 

Deutsche Entomologisc^ie Museum. Eniom. Mitteil., Bd. 

1-10; 11, no. 1-4. Borl. 1912-22. 

Fedde, F, Ropertorium, Bd. 17, no. 13-80. Berl. 1921. 
Gesellschaft der Wisrenschaften zu Gottingen. Nach., 
Gesch. Mitteil., 1921; Math.-Pliys. , 1921, H. 2. 
Gesellschaft Fte Erdkunde. Zeits., 1914, no, 7-9; 1921, 
no. 3-10. Berl. 1914-21. 
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ITassauische Verkin fur Naturkunde. Jalirg*. 73. Wicwb. 
Naturhistorisohe Gesellschaft, NtiRNBEua. Abh., 21, 
H 3 

Jahr,, J 919-20. 

17aturhistorische Museum, [Iamburg. Mitieil,, v. 30, 38. 
PrEUSSTSCHE AkAI). EER WlSSENSlIlAFTKN. Sitz., 19M-21. 

Fhif.-hifit, Khfise. Ritz,, 1922, no. 1-1 'I. Her] 

rin/^-math, Khmc. Siiz., 1922, no. M2. 

Stadtische Museum fur Volkeiikunde, Leipzig, 3ahr. (> 8. 
Veroff, H. 4-5. 1912-14. 

HAWAIIAN ISLANDS. 

Bernice Pauahi Bisiror Museum. Mem., v. 8, no. 1-L 

Occasional papers, v 7 ; 8, no. 1-3, 5. 

Hawaiian ENTOMOiiOGiCAi. Society. Proc., v. 4, no. 3. 

HOLLAND. 

Musee Teyeer. Archives, ser. 3, v. 3-4. Haarlem. 1017-19. 
Bijk’s Herbarium. Medodeel., no. 38-41. Leiden. 

HUNGARY. 

Museum Nationalts, Ann., v. 17-18. Budaposi. 1919-21. 

INDIA. 

India, AgricrrUnral Besearch Pum, Bull. 101-113, 115. 

j^eporfc, 1920-21. Calc. 

— . Board of Sdrntific Advice. Report, 1920-21. 

Depi. of Agriculture, Botanical mem. 11, no. 4-5, 7. 

Chemical mom. 6, no. 1-2, 4-5. Cab*. 

Entomological mem. 7, no. (>. 

Report of 3rd. Entomological Meeting, 1921. 
Review of agricultural operations, 1920-21. 
Geological Surveg. Mem., v. 48. Calc. 1922. 

Palaeontologica Indica, n.s., v. 6, no. 2. 

Records, v. 53, pt. 2-3. Calc, 1921-22. 
Madras. Fiffherie^. Bull. 12-13. Ropovis 3-6, 1921 ; 1-2, 
1922. 

Royal Asiatic Society, Bombay Be. Journ,, v. 25, no, 3. 

ITALY. 

Malpighia, anno, 29, faso. 1-6, Catania. 1921. 

SocietX di Sctenze Naturali ED EcoNOMicriR. Giornalc, 
V. 26, 28. Palermo. 1908-11. 

SocietI Italiana di Scxenze Natural!. Atti, v. 60-61, f. 1. 
SoctetI Toscana di Scienze Naturali. Mem,, v. 26, 34. 

Processi verbali, v. 30. Pisa. 1921. 

Torino, R. UniversttX dt. Museum bull, 34-36, 
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JAPAN. 

Japan. Imperial Earthquake IruHsti^/atton (\)inmtttu\ Bull., 
V. 10, no. 1. Tokyo. 1922 

Seisinologioal notoxs, no 1-2 1921-22 

Kyoto Imperial Univ. Colleije <tf Svi(Nv(. Mem 5, no. 5-6. 
National Research Council. Japanohe journal of astronoiny 
and geophysics, v. 1, no^ 1. Tokyo 1922 

Japanese journal of geology, v. 1, no. 1. 

Proc., no. 1. Tokyo. 1922 

T6hoku Imperial Univ. Science report.s, Isi s., v. 10, no. 3, 
to V. 11, no. 2; 2nd. s., v. 6, no. 1 Sendai 

Technology reports, v. 2, no. 2-4. 1921-22 

TdHOKU Mathematical Journal, v. 19-20; 21, no. 1-2, 
Tokyo Imperial Univ. OoUeqe of Scidfce. Journ., v. 41, 
art. 7-11; 42, art. 2; 43, ait 7-8. 1921. 


JAVA. 

Natuurkundige Vbreeniging in Nederl.-IndiIs. Tijds., 
Deel 81, pi. 2-3 ; 82, pt. 1-2. Weltovreden. 

Nederl. Oost-Tnuie Mvnwezen. Jaarb., 1918, pi 2. 

MEXICO. 

SociEDAD Cientieica '^Antonio Alzate."' Mem., t. 35, 
no. 5-12; 39; 40, no. 1-6. Mexico. 1921-22. 

NEW ZEALAND. 

Auckland Institute and Museum. Report, 1921-22 
Canterbury Museum. Records, v 2, no. 2. Chnstchurch. 
New Zealand. Board of Science and Art. Bull., no. 2. 

N.Z. journal of science and technology, v. 4, 

no. 5-6; 5, no. t^. Well. 1921-22. 

Dept, of Bfhes. Palaeontological bull., no, 9. 

Dominion lahoratori/. Report, no. 54. Well. 1921. 

— Dominion Mnmum. Report, 1918-21. Well. 

Geohgkn! Hurvty. Annual rc])ort, no. 16-16. 

Bull., no. 23. Well. 1921. 

New Zeauano iNfiTiTUTi!. Tmiifl., V, 5.3. Well. 1921. 

NORWAY. 

Beegbn.s Museums. Aarsboretnmg, 1919-21. 

Aarbog, 1918-19, H. 2; 1919-20; 1921, 11. 1-3. 

K. Nobske Vieekskabeks Seuskabs. Skr., 1918-20. 
Stavangeb Museum. Aarshefte, 1920-21. 
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PEEU. 

AsociAnoN Peruana para el rHOOiiKHO dk la Vn:m ia. 

Archives, toni. 1, fasc. 1. Lima. 1921. 

CuERPo DE Tnoenierok i)e Minas. Aiiales, i. 1 2. 

Bull., no. 55, 10MO:L Lima. 1907-21. 

PlHLErPINE ISLANDS. 

Bureau op Science. Jonru., v. 18, no, 6, to 20, no. 5. 
Mineral resources, 1919-20. Manila. 1922. 

SPAIN. 

Tnstituto General y Tecnico, Valencia. An., v. 7. 

Eeal Academia be Ciencias y Artes. Bull., v. 4, no. 5. 
Mem., V. 16, no. 6-11. Barcelona. 1920-21. 

STRAITS SETTLEMENTS. 

Royal Asiatic Society, Straits Br. Joiirn., no. 84 8r). 

SWEDEN. 

Entomologiska Poreningen I Stockholm, Tidak., ari». 42. 
Geologiska Fobeningen I Stockholm. Forli., Hcl. 44, H. 1-4. 
Regia Socibtas Scientiarum TJpsaliknsis. Nova acla, 
ser. 4, V. 5, fasc. 1. Dpsala. 1921. 

SWITZERLAND. 

Institut National Gbnevots. Bull., t. 44. 1921, 

Naturporschende Gesellschapt in Zurich. Vxeri., 1921. 
Socii^t:^ be Physique et d’Histojre Naturelle. Conito 
rendu des seances, v. 38, no. 2-3 ; 39, no, 1-2. 

Mem., V. 39, fasc. 6-7. Geneva. 1921. 

SociBTifi Yaudoise des Sciences Nat, Bull. 201-3. 

UNION OF SOUTH AFRICA. 

Durban Museum. Annals, v. 3, pi? 2. 1921. 

Geological Society op S.A. Trans., 1921. doluiunowl). 
Royal Society op S.A. Trans., v. 10, pi. 1-2. Capo Town. 
S.A. Assoctation por the Advancement op S<’tEN<JK. 

Joum. of science, v. 18, no. 1-2. Capo Town. 1921, 
S.A. Museum. Annals, v. 18, pt. 3-4. 1921. 

Report, 1921. Cape Town. 

UNITED STATES. 

Academy of Natural Sciences, Philad, Ann. rop., 1920. 

Proo., V. 72, pt. 3; 73, pt, 1-3. 1920. 

Academy op Science, St. T..outs. Tr., v. 22, no. 4-6; 23, 
no. 1-T, 9. 
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American Academy oe Arts and Sciences. M^m. 14, no. 3. 

Proc., V. 56, no. 1-4, 9-11 ; 57, no. L-10. Boat. 

American Chemical Society. Jouin., v. 40, no. 4-10; 43, 
no. 6-12; 41, no. 1-7, Easton, Pa. J 91 8-22. 

American Geograviucal Society Review, v. 11, no 4, to 
12, no. 3. 

American Institdte of Mining Engineers. Ti., v. 64-GG. 

American Microscopical Society. Tr , v. 40-41, no. 2. 

American Museum of Natural History. American Museum 
novitates, no. 1-42. N.Y. 1921-22. 

Antliropological papers, v. 16, pi, 6-7; 20, pi. 2; 23, 

pi. 4-5; 25, pt. 2; 26, pi. 2, 27 

Bull., V. 42-44; 46, art. 1 N.Y. 1921-22. 

Guide leaflets, no. 51-54. 1921-22 

Mem , n.s., v 3, pt. 2-3. 1920-21. 

“Natural History,’’ v 21, no. 3-6; 22, no, 2-3. 

Report, 1921. N.Y. L922. 

American Philosophical Society. Proc , v. 60. 

Arnold Arroretum. Journ , v. 2, no. 4. Carnb., Mass. 

Bo.ston Society of Natural ITistory. Mom., v. 8, no. 3. 

Proc., V. 35, no. 4-6. Host. 1917-20, 

Brooklyn Institute of Arts and Sciences. Museum 
quarterly, v. 6, no. 4; 8; 9, no. 1-2. 1919-22. 

Buffalo Society of Natural Sciences. Bull. 13, no. 2. 

California Academy of Sciences. Proc., v. 9, no. 14-15; 
10, no. 10; 11, no. 1-17. San Fran. 1920-21. 

California State Mining Bureau. Bull., no, 75, 82-83, 86, 
88-90. Sacramento. 1920-21. 

Oil-fields summary, v. 5, no. 6-11 ; 6-7. 

Report, no. 8, 17; v. 18, no. 1-6, 1921-22. 

California University. Mem,, v. 5. Berkeley. 1921. 

Publications in agriculture, v. 4, no. 8. 

— Arcliaeology and ethnology, v. 12, no. 2-7. 

Botany, v. 5, no. 9-Li; 7, no. 1-4. 1916-17. 

Geology, v. 10, no. 2-10. Berkeley. 1916-17. 

Zoology, V. 12, no. 17; 13, no. 13; 15, no. 2-3; 16, 

no. 16, 19; 17, no. 1-7, 9; 19, no. 6; 20, no. 7; 23. 

Connecticut Academy of Arts and Sciences. Trans., v. 15, 
pp. 93-408. New JtJaven. 1921-22. 

Connecticut Geological Survey. Bull, 5-6. Hartford . 

Cornell University, A (frkultKTal IH^rperiment Station. 
Bull. 26-37, 50-61, 392-99, 403-7. 

Mem., 12-13, 19, 21, 24-25, 27, 34-52. 

Report, 3888-1913, 1919-20. Ithaca, N.Y. 

Denison Scientific Association. Bull., v. 17, art. 1-7: 
18, art, 4-7 ; 19, art. 9-16. Granville, 0. 

Field Museum. Zool, ser., v. 14, no. 1. Chic. 
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Franklin Institute. Journ., v. 192-4, no. 2 Philnd. 
Harvard College. Museum. Ann. report, 1920-21. 

Bull., V. G5, no. 1-4. Cam))., Mass. 

Illinois University, Biological monog., v. 6, no. 1-1. 

Agr, Experime7it Station. Bull. 110, 178, 180, 180-7. 

Indiana Academy of Science. Proc., 1919-20. Indiana]). 
Johns Hopkins University. Circ., 1920, no. 2-5. Balt. 

Studies in liistorical and political scic‘nco, v. 58-39. 

Kansas University. Bull., humanistic, v. 1-2. 

Science bull., v. 13, no 1-9. Lawrence. 1920. 

Leland Stanford University. Univ. ser., no. 3G-43. 
Minnesota University. Current problems, no. 13. 

Af/r. Experirne7if Station. Bull. 190-93, 195-97. 

Missouri Botanic Garden. Ann., v. 1-7 ; 8, no. 2-3. 
National Academy of Sciences. Proc., v. 3, no. 3 ; 6, no. 2 ; 
7, no. 3-10, 12; 8, no. 1-7. Wash. 1917-22. 

National Research Council. Bull., v. 2, pi. 3, no. 11. 

New York Public Library. Bull. 25, no. 8, to 26, no. 7. 
New York State Museum. Report, 1916-18. 

New York Zoological Society. Zoologica, v. 2, no. 12-13; 
3, no. 1-13. N.Y. 1921. 

Zoopath ologica, v. 1, no. 6. 1921. 

North Carolina. Geological Surveg. Circ. 1-3. 1922. 

Economic papers, no. 51-52. Raleigh. 1921. 

Oberlin College. Wilson bull., v. 28, no. 4. 1916, 

Ohio University, Bull., v. 25, no. 26; 26, no. 5, 16. 

Ohio journal of science, v. 22, no. 1-5. 

Oklahoma. Geological Survcg. Bull. 26-27. Norman. 
Smithsonian Institution. Annual report, 1917-20. 

Bureau of American Bfhnologif. Bull, 72, 74. 

Report 35-36, 1913-15. Wash. 

Stanford University. Biol. «er., v. 1, no. 2-4. 

Math, ser., v. 1, no. 1. 1921. 

Tennessee, ecological Surveg. Bull. 25-26. Nashv. 

United States. Const anti (Uodetic Survvg. Rep., 1921 
Results of observations, 1017-18. 

Special publications, various. 

- Dept . of Agriculture. 10 bull, of dept,, anti 5 fariiUTs' 
bull. Wash. 

Entomological scr., no. 16, 17, 20, 

Experiment station record, v. 44; 45, no. 1-6, 

8-9 ; 46, no. 1-7. Wash. 

Journ. of agricultural research, v. 13, no. I ; 
19, no. 7, 12; 21, no. 8-12; 22, no. 1-9. 1918-21. 

North American fauna, no. 45. 

Year-book, 1920. Wash. 1921. 
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L’mtld Stat£5>. (Uoloifival Stitvn/. Ann rep, 42; aLso 
many bull., mineral resourccb, and wnter-bupply papers. 

Geologic folios 211-213, and many sheets, 

Prof, papers 121, 123, i28i:, 129 b-i. 

y oj Gonfjre^s. Bep., 1920-21. Wash, 

National Mvf^einn, Ann. rep., 1921-22 Wash 

Bull. 82, V. I, pi. 2; 100, v 1, pi 9, v 4, 

112-119. 

Conti ib. from Nat. Heibaiium, v. 20, pt. 

10-12; 22, pt. 4-6; 24, pi, 1. Wash. 1921-22. 

Proc., V. 57-58. Wash. 1921. 

Wagner Free Institute op Science. An., 1921-22. 

Trans., v. 9, pt. 2. Philad. 1921. 

Washington University, Si. Louis, nimianisiic ser., 
V. 5-7; 8, no. 1. 1917-20. 

Scientific ser., v. 3, pt. 1, no. 2; 4, pt. 2, no. 1; 

8, pt. 2; 9, pi. 1-2. St. Louis, Mo. 1916-21. 

URUGUAY. 

Mislo Nacional. An., s. 2, v. 1, pt 4 Montevideo. 
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LIST OF FELLOWS, MEMBERS, Etc. 

AS EXISTING ON 
SEPTEMBEB 30, 1922. 


Those marked with an asterisk have contnbntod papers pub- 
lished in the Sociefcy^s Transactions. 

Any change in address should be notified to the Secretary. 
Note. — The publications of the Society will not bo sent to 
those whose subscriptions are in arrears. 

Bto?tion SoNOaAKY FeLLOWS. 

1910. '‘Braoq, Sir W. H., M.A., B-Sp., F.lt.S., i'ui- 

tessor of Physics, ITiiivei’sity Collogo, Jjoridon (Fellou 
1886). 

1893. ^CossMANN, M,, 110, Faubourg Poissontnoro, Paris. 

1897. *David, Sir T. W. Edgeworth, K.B.E., O.M.d., D.8 O 

B.A., D.Sc., F.ll.S., ProlcHsor ol (U*ol<)g 3 , 

University of Sydney. 

1905. Gill, Thomas, C.M.G., I.S.O., Olcn Osmond. 

1905. *Hedlbt, Ohas., Assistant Curator, Australian Museum, 

Sydney. 

1892. ’^Maiden, J. H., I.S.O,, F.K.S., F.L.S., Dirocior Botanic 
Gardens, Sydney, New South Wales. 

1898. *Meyrick, E. T., B.A., F.B.S.. F.Z.S., Tohrnhangor, Mail- 

borough, Wilts, England. 

1894. *WiLsoN, J. T., M.D., Ch.M., Professor of Anatomy, 

Cambridge University, England. 

1912. *Tepi'eii, j. G. 0., F.L.S., Elizabeth Street, Norwood 

(.Corresponding Member 1878, Follow 1886). 

Corresponding Members. 

1913. *Carteb, H. j,, B.A., Wahroonga-, Now South Wales. 
1909. ^JoirNCOCK, C. F., Clare. 

1906. Thomson, G. M., F.L.S., Dunedin, New Zealand, 

1908. ’‘WooLNOxTun, Walter George, D.Se., F.CJ.S. (Fellow 10<^2). 


1895. 

1917. 

1902. 

1021. 

1902. 

1912. 

1911. 

1883. 

1916. 

1921. 

1922. 
1907. 


Fellows. 

*AsnBy, Edwin, F.L.S., Blackwood. 

Bah^et, j. F., Director Botanic Garden, Adedaido. 

‘^Bakfr, W. U., F.B.B., King^a Park. 

Hirks, Meiatlle, M.B., B.vS., F.R.C.H., Ildsniial, Hruktur 
Hill. 

""Black, J, McConnell, 82, Brotiglmm Place, Norlh 
Adelaide. 

’"‘Broughton, A. O., Young Street, Parkside, 

Brown, Edgar J., M.B., D.Ph., 3, North Terrace. 
*Brown, H. Y, L., 286, Ward Street, North Adelaide. 
Bull, Lionel B., D.V.Sc., Laboratory, Adelaide Hospital. 
Burton, R. J., Fuller Sti'oet, Walkerville. 

Campbell, T. D., B.D.S., Adelaide Hospital. 

♦Chapman, R. W., M.A., B.O.E., P.B.A.S., Professor of 
Engineering and Mechanics, University of Adelaide. 
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1922. Chaulkh, Albert G., 88, Spring Strc'ol, Qut'onsiovMi. 

1904. OumsTTB, W., 49, Eundle Street, Adelaiclo. 

1895. *OtjEland, John B., M.T)., Professor of Pathologv, Univer- 

sity of Adelaide. 

1907. ’^CooKE, W. T., D.Sc., Lecturer, University of Adelaide. 

1916. Dahling, IJ. G., Franklin Street, Adelaide. 

1887. '^Dixon, Samuel, Bath Street, New Glonelg. 

1915. Donu, Alvn P., Prickly Pear kahoraiory, SherMoc<l, 

Brisbane. 

1921. Dutton, G. H., B.Sc., F.G.S., University of Adelaide. 

1911. Dutton, H, 11., B.A. (Oxon.), Anlaby, 

1902. MilnQuiST, A. (k, 2nd Avenue, Sefiou Park. • 

1918. ^Elston, A. H,, F.E.S., Lefovro Terrace, North Adelaide. 

1917. 'Fenneh, Ciias. A. K., D.Sc., F.(J S., Fdueation Depart- 

ment, Adelaide, 

1914. Feuguson, E. W., M.B , Ch.M., Gordon Road, Roseville, 

Sydney. 

1919 Giastonbuut, ()., Adelaide Cement Co., Brookmaii 
Buildings. 

1904. Gordon, David, c/o D. & W. Murray, Gawler Place, 
Adelaide. 

1880. *Goydbr, George, A.M., F.C.S., Gawler Place, Adelaide. 
1910. "'Grant, Kerr, M.Sc., Prolessor of Physic's, University of 
Adelaide. 

1922. Grant, R. L. T., M.B., B.S., M.R.C.P., Universitv of 

Adelaide. 

1904. Griffith, H., Brighton. 

1916. Hackbtt, W. C., 35, Doqueilev ille 1 Vrraee, Kent Town. 
1922. HALEt H. M., Molesworth Street, North Aflelaide. 

1922. ’^Haai, William, F.R.E.S., University of Adelaide. 

1916. Hancock, M. Lipaon, A.M.I.O.E., M.l’.M.M., M.Am.T.M.E., 
Kennedya, Wallaroo Mines. 

1896. Hawker, E. W., F.O.S., East Bungaroe, Clare. 

1883. ^HowniiN, Professor Walter, F.G.S., ‘SStonycioft,’' 

Goodwood East. 

1918. IsiNG, Ernest H., Loco. Department, Islington 

1912. Jack, K. L., B.E., Assistant Government Geologist, 

Adelaide, 

1923. James, Tttomab, iM.lLC.S., 9, Watson Avenue, Rose Park. 

1918. JuNNisoN, Rev. J. (b, Crocodile Islands, Northern 

^rerritory. 

1910. VoxiNSON, E. A., M.D., M.R.C.S., 295, Pirie Street, 
Adelaide. 

1921. ""Johnston, Professor T. Harvey, M.A., D.Se., Univer- 

sity of BrishaiHL 

1920. *Jones, F. Wood, M.B., B.S., M.R.C.S,, li.R.C.P*, 
Professor of Anatomy, University of Adclaule. 
1918. Kimuer, w, J,, Gaza. 

1915, "*Lauiue, D. F., Agricultural Department, Victoria Square. 

1897. ’^Lea, a. M., F.E.S., South Australian Museum. Adelaide. 

1884. Hendon, A. A., "M.D, (Loud.), M.R.C.S., Lecturer in 

Obstetrics, University of Adelaide, and Hon, 
Physician, Children’s Hospital, North Adelaide. 

1922. Lendon, Alan H., North Terrae<L 

1922. Lendon, Guy A., M.B., B.S., M.R.C.P.. North Terrace. 

1888. ""Lower, Oswald B., F.Z.S., F.E.S,, Broken Hill, Now 

South Wadies. 
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1022. jVlADrGAN, C. T., B.A., Ihnvn^dy oi Adolaido. 

1914. Mathews, G. M., F.R.S.E., F.L.S., F.Z.S., Foiilis Court, 
Fair Oak, Hants, England. 

1905. ‘’Mawnon, 8ik Uouoias, D.8c., U.K., Professor of G(‘ology, 
« University ot Adelaide. 

1020. Mayo, Ueebert, LL.B., Brookmnn Buildings, Qronftll 
Street. 

1019. Mayo, Helen M,. M.B,, B,H., 17, Melbourne Street, 

North Adelaide. 

1020. McGilp, John Neil, Najnor Termoe, King’s Park. 

1907. Melkose, Robert Thomson, Mount Pleasant. 

1897. ^Morgan, A. M., M.B., Ch.B., 46, North Terraco, Adokide, 

1921. Moulden, Owen JVl., M.B., B.S., Broken Hill. 

1922. *Nobes, Edith D., B.Sc., University ot Adolnido. 

1913, •’'Osborn, T. G. B., D.Sc., Professor of Botany, University 

of Adelaide. 

1886. Poole, W, B., 6, Rose Street, Prospect. 

1908. Pope, William, Eagle Chambers, Pirie Street. 

1907. *PuLLEiNK, R. H., M.B., 3, North Toriaee, Adelaide. 

1916. Ray, William, M.B., Victoria Square, Adelaide. 

1885. *Rbnnie, Edward H., M.A., D.So. (Lond.), F.C.S., Pro- 
fessor of Chemistry, University of Adelaide. 

1911. Roach, B. S., Education Department, Flinders Street, 

Adelaide. 

1919. *Robertson, Professor T. B., University of Adelaide, 

1905. *Rogbrs, R. S., M.A., M.D., Hutt Street, A<lelnide. 

1869. *Rutt, Walter, C.E., College Park, Adelaide. 

1891. Selway, W. M., Treasury, Adelaide. 

1922. *Samuel, Geoffrey, B.Sc., University of Adelaide. 

1920. Simpson, A, A., C.M.G., LocIavo<Kl Hoad, BurnskhL 

1906. Snow, Francis H., National Mutual Buildings, King 

William Street. 

1910. ^Stanley, E. R., Government Geologist, Port Morceby, 
Papua. 

1922. Sutton, J., Fullarton Road, Netherby. 

1921. *Tiegs, Oscar W., M.S., University of Adelaide, 

1897. ^Torr, W. G., LL.D., M.A., B.C.L., Brighton, South Aus- 
tralia. 

1894. ^Turner, A. Jefperis, M.D., F.E.S., Wickham Terrace, 
Brisbane, Queensland, 

1878. *Veroo, Sir Joseph C., M.D. (Bond.), F.R.C.S., North 
Terrace, Adelaide. 

1914. *Waite, Edgar R,, F.D.S., Director South Australian 

Museum. , 

1012. ’’'Ward, Leonard Keith, B.A„ B.E., Oovornment Geologist, 
Adelaide, 

1920, Weideneach, W. W., A.8.A.R.M., Glonooola, Glon 
Osmond. 

1904. Whitbread, Howard, c/o A. M. Bickford Sons, Currie 
Street, Adelaide. 

1912. Captain S. A., C.M.B.O.U., ^'Wotunga,»» Fulham, 
South Austraha. 

1920. ♦Wilton, Professor J. R., D.Sc., University of Adelaide. 

Associate. 

1904. Robinson, Mrs. H, R., ^*Las Conchas,*^ Xiargs Bay, South 
Austraha, 
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APPENDIX. 

FIELD NATURALISTS' SECTION 

OS' THE 

§logal ^ocietj) of Sowt^ ^iisIniUa (Jncor^oratttt). 

TniRTY-NINTn ANNUAF. REROJIT OF THE 
COMMITTEE 

For the Year Ended September 2G, 1922. 


Tli« Coiiiinittee hab pleasiiio in rccoidiwg a year of pro- 
gress and work well done, activities in many branclieb of 
science being well maintained. 

Last year's membership was lecoidcd as 132, and theie 
have been 63 now members elected, and several resignations 
and deaths during the twelve months, so that our present 
membership totals 183. Wo have eveiy reason to be gratified 
at this large increase, which it is hoped will continue. 

Excursions. — On the whole, the excurbions liavc been 
well attended and interesting information has been given 
by the various leaders. The subjects have been as follows: — 
Forestry, Geology and Minerals, Zoology, Shore Life, 
Physiography, Shells, Botany, Nature Study, Pond Life, 
Dredging, Botanic Gardens- 

Lectures;. — The Lectures have been of tlie usual high 
character, and w© are much indebted to those who gave them. 
The subjects have boon as follows: — Aquaria, Artesian 
Waters, Native Camps, Coiichology, Muhliroornb, Entomology, 
Ooldea, '^Tlirough Australia,'' Chyrstals, Kecontly Tntroducecl 
Weeds, and Plant Curiosities. The attendances have been 
generally good, and quite a large number of visitors have been 
present. During the year an innovalion was introduced by 
which lectures dealing with the element aiy phases of natural 
science were given. More lecturob of this kind are needed, 
and the Committee intenclH giving attention to this for the next 
programme. 

Exiixuits. — Numbers of specimeub wore brought to the 
meetings and were always interesting. It cannot be said that 
this item has boon given too much prominence, and it is 
hoped that more members will avail themselves of the invi- 
tation to bring exhibits at every meeting. 
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Wir.i) Fi.owEB Snow, 1921. — A veiy succetsful show was 
lield ou So} 3 leiubcr 23 and 24, and the net proeeods ainonnted 
to £69. 

“Ttik South Australian Natuhalist/’- Our paper has 
been published quarterly and has been tlie means of main- 
taining interest in our Section. 

Vernacular Plant Names. — The Sub-committee ap- 
pointod has not met during the year. It is understood lliat 
the Victorian Eield Natxiralists’ Club is j^ublishing a new 
tlora of that State, in which cornnioii names will be shown. 
It may be possible to include popular iianies in the now Flora 
of South Australia now being prepared. 

Flower Snows in other States. — At our ])revious 
{lower sliows we have been fortunate in leceiving big consign- 
ments from other States, and we have reciprocated as far as 
possible. This year parcels of native flowers have been sent 
as follows: — (1) To Melbourne, Victorian F.N. Club's Exhi- 
bition, June 20. (2)^ To Sydney, Naturalists’ Society of New 
South Wales Exhibition on September 7 and 8. (3) To 

Broken Hill, Barri'er Field Naturalists' Club Wild Flower 
Show on September 9. We intend sending wild flowers to 
the Queensland Naturalists' Club, September 30, and Vic- 
torian Field Naturalists' Club, October 3. It has also been 
arranged to make an exhibit of wild flowei's at the Sweet 
Pea Exhibition, in the Adelaide Town Hall, on Soptomber 23, 
and at the Horticultural and Floriculiural Society’s Flower 
Show on October 27. Mrs. Page, of Myponga, has been a 
great help in this connection. 

Newspaper Eepobts. — Wo are grateful to the daily 
papers for inserting our reports of excursions and lec^tures, 
and to The Register^ in particular, for its sympathetic atti- 
tude generally towards Nature subjects. 

Obituary. — It is our sad duty to record the death of 
several members during the term as follows: — Mr. G. Do 
Caux, a young man who was deeply intorcsted in Nature, 
and who had made a special study of orchids, and was the 
fii'st to discover in South Australia the Duck Orcliid (ValtuuHt 
wajor), Jlo was, studying for the minisbry and gave pro- 
mise of exceptional ability. Mr. Jas. Aitkon died recently 
at an advanced age, and was known to our Section for lus 
wide knowledge of natural history. Mr. A, M. Drummond 
was a member for a number of years, and through bis genial 
personality he was well liked. His interests in nattiral history 
were of a general character. 

Wm. Ham, Ohamnan. 

Ernest Ising, //ow. Secre ^ arg , 
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Two meetings were held cliinng the year. 

It is to be regtotted that the proposed Trees and Road- 
sides Bill, leforred to in last years report, was defeated in 
Parliament 

Tlie Minister of Eiidustiy was approached by the Chair- 
man in terms of Mr. Bii.siow's request to have a Re&eive 
for Kangaroos and Emus in the Flinders Range, but he was 
advised that the Ministry were not prepared to take notice 
of the application without its being consented to by the 
landlioldois affected. Mr Bristow was actsordingly advised to 
get up a petition by those concerned in order to obtain what 
he desired 

A report was made to the Minister of Industry drawing 
attention to owls being kept in (*aptivity by a dealer in this 
city. Action was taken, and we were advised later that the 
birds had been liberated by the dealer. 

The Minister was also informed that opossums weie being 
shot near Urrbrac and Netlierby. The police were instiucted 
to investigate, but owing to the lapse of time they were unable 
to secure the offender. The Minister, therefore, requests iliat 
prompt intimation be given to his Department in any future 
breaches of the regulations of the Animal and Bird Pro- 
tection Act. 

Notification was sent that shooting at ducks appeared to 
he taking place on the Tirol ndon Park Reservoir. Action was 
taken by the Department to have that stopped, and the Water- 
works and Sewers Department, under whoso control the 
Reservoir is placed, was notified. 

Flinders Chabe. — Tlie situation with regard to this is 
progressing, and matters of improvoment are now, it is under- 
stood, before the Board. On Auorust IB last the Chairman 
delivered a lecture at the Town Hall, at wliiih a collection 
was taken up in aid of this Chase and resulted in a fair sum 
being handed over to the Board, 

Tlirougli business requirements, Mr. J. Neil McGilp 
relinquished the ofiico of JHoa. Secretary, and a very hearty 
vote of thanks was passed by the members of the Committee 
for his past services. 

J. Sutton, flon . Her re tart /, 

September 9, 1922. 
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GENERAL INDEX. 

(Generic and specific names printed in italics indicate that the 
forms described are new to science.] 


Abra'^as spovocroisa^ 285 
Acanthocephala in Australian Birds, 
91, 108 

Acanthochitos,, 579 

Aoanthochilon, 9; A. coriiutus, 17; 
costatuR, 10 ; coxi, 18, gahricU, 10; 
jacundua, 578; mayi^ 12; rctro- 
joctus pnstulosus, 15; shirk yi, 13; 
stewarfciaiia, 579; sueurii, 578; 
violaoeus, 578 ; v. pai)illo, 578 ; 
zolandicus, 679 

Acanna of Australian Birds, 99, 115 
Accipitriformes, Parasites of, GS, 89, 
90, 92, 94, 97, 100, 101, 103 
Acidalia, 265; A. dospohatu, 265; 
hypochra, 265; synefhes, 266; 
%)€Titilurga^ 266; tenuipos, 266 
Acrostalagmus ciniiabarinus, 177 
AdahtmOf 537; A. urumelhiy 537 
Adamson, R. S., and T. G, B. 

Osborn, Ecology of Ooldoa 539 
Aociduim oleariao, 172 
Aclochroma, 281 
Agathia ochrotypa, 277 
Aizoaceao, 597 
Allelidoa brovipennis, 318 
Amarantacoao, 596 
Amphipoda, 34 
Anieodos pulvorulenta, 269 
Annual Meeting, 615; Report, 650; 

Balance-sheets, 652 
Auseriformes, Parasites of, 38, 89, 
93, 97, 101 

Anthicus striffouvs, 298 
Anthotrodio iruncafa, 605 
Anthozoa (Miocene), 138, 140 
Anfimimktisy 233; A. 234 

Arctoeophalna forsteri, 193 
Ardeifornit'fi, T^araeitos of, 88, 93, 96, 
100, 101, 103 

Arihropterus artieularls, 310 
A8e]<ipiadacoae, 602 
Ashby, E., Notes on Australian 
Polyplacophora, with Descriptions 
of Throe New Species and Two 
New Varieties, 9; Typos of Aus- 
tralian Polyplacophora described 
by de Blainvillo, Lamarck, do 
Rochebrune, and Others, 572 
Aaterina Bailey x, 175 


At i‘iple\ leptoearpuni (icuminaNm, 
568 

Aiireobasidiuin vitis album, 174 
Austral asiun I^olyplacophora, 572 
Australian Coleoptera, 309 
Australia, Orehidology of, 148 

Babbagia aeroptera (hminttfa, 568 
Bacterium inori, 179 
Balaneo-sli(‘ots, 652 
Baleoracana Creek, Geology of, 74 
Babsia decurront, 667; hmhata, 567: 
paradoxa laftfokn, 667, ventricosUf 
566 

Berry, P. A., Investigation of Essen- 
tial Oil from Eucalyptus eneori- 
folia, 207 

Birds, Examined for Entozoa, 109; 
in which Entozoa have not been 
detected, 109; Parasites of Aus- 
tralian, 85 

Black, J. M., Additions to Flora of 
South Australia, 565 
Bliiiman and Neighbourhood, Geol- 
ogy of, 63 

Boarmia dostinataria, 284; inuculata, 
284; pnneonita, 284; pminopu, 
284; zascia, 283 
Borraginac(‘ae, 602 
Brachiopodu (Mioeeiu'). 138, 140 
Brown f 'oal at Moorlands, 131 ; 

Dopobitis, 528 
Bursada flavannulata, 286 

(^uladenia <‘tiin(‘a auranfiucat 154; 
dllatata, 159; gladiolatn, 159; 
pianiht, 162 

Collochiton dentatus, 572; platehsa 
ffma^ 19 

(’alocliiluK paludosuh, 166 
(Jttlotis multicaulis brtnnrndiniti, 604 
Campanulaeeao, 603 
CaryophylJaccae, 597 
(jasbia rhodoptila, 288 
(^aKuarinaeoae, 695 
Caeuariiformee, ParaHit<’8 of, 87, 95 
Cats, Wild on St. Francis Island, 
191 

Celerena, 293; 0. griseofusa, 294 
Central Australia, Xsopod from, 23 
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CVphalothociuni vosoum, 177 
C/(‘rcospora apii, 177 
(Vsiadt's in Aubtralian Birds, 87, 104 
C'haotoloplia, 243 

(.’haloid Wawp, iVlotainorphosis of, 
310 

(’hapmaii, F., and D. Mawson, Tho 
Tortiary Brown-coal B(‘uring Bods 
of Moorlands, 131 

C’haradriifornieb, Parasitos of, 88, 91, 
93, 96, 99 

C’honopocliacoae, 695 
C’iicnopodium carinatuni mdnno 
farimm, 566; microph^lliuu 
dcseitonm, 566 
(’hilopflottis Gnnnii, 159 
CUxiltoii, C’., New Isopod from 
Central Australia bolong-iiif? to tho 
Phroatoiciclao, 23; Amphipoda and 
CsSopoda of Nuyt’s Archipelago and 
tlio Invostip^ator Group, 34 
Chiton, 673, 574, 575, 579, 681, 582 
Ohitonellus, 677 
Chlamydopsh epipleuralis, 310 
Chloroolystis envylo'phai 238; nigri- 
linoata, 239; lihocnoeliyfa^ 237; 
polio phrica, 240; pyrsodonia, 238 
Chlorocoma jnolocrossa, 274; nop- 
tunus, 274; ihodofhriss, 273; sym- 
hleta, 273; tacliypora, 274 
Chrysoehloroma, 276 
Ghrysocraspoda cruoraria, 268 
Cintractia hypodytos, 174; spini- 
ficus, 1 

Cladosporium phyllophilum, 177 
Cleland, J. B., Parasites of Aus- 
tralian Birds, 85. Exhibit: I*uiF- 
ball, 613 

Cleora lacteata, 283 
Clepsiphrony 286; C* calycoph, 287 
Coocinollidao, 303 
Coccyges, Parasitos of, 94, 98, 101 
(Joleoptcra, Australian, 309 ; of 
Nuyt’s Archipelago, 296 
C’oIIctotrichium schizantbi, 177 
Columbiformes, Parasites of, 87, 92, 
95, 101 

Conxposiiao, 603 

Coniothcoium chronmtosporum, 178; 
scabrum, 178 

Coniobhyrium acaciao, 176 
Convolulaceae, 602 
Cooper Creek, Cylindro-conical ami 
Coriiute Ston-es found at, 304 
Ooraciiformos, Parasites of, 89, 90, 
92, 94, 98, 101 

Oornute Stones from tho Darling 
Biver and Cooper Creek, 304 


(’orysanthes, 158 
Orassulaceao, 597 

GVetlieis, 230; C. atrostrigala, 231; 

cymatodcs, 231 
Cru<*if(*rac, 597 

Crustacea, Protcio/ou or LoW(*r Cam- 
brian, 6 

Crypsiphona, 279; (rnnnopis, 279 
Crypt oconclms, 57b; (’. monticularis, 
579; si c war! i an us, 579 
Crypioplav laevih, 677; lamarckt, 
576; lan-ncfonnis, 576; inoulanoi, 
576; striatus, 577; iorrcHianus, 577 
Cucurbit accac, 603 

Cnprossinoxylon in Australian Ter- 
tiai 7 , 556 

Cylindro-conical Sfom'^^ from ibo 
Darling Biver and Ooop(‘r ('’rc'tsk, 
304 

Cymatoplex halcyom', 272 
(’’ymodocc longicaudaia, 37 
Cynooterpna, 279 
Cyporus cxaltatus minor, 665 

Dadowlon in Australian Tertiary, 
635 ‘ 

Darling Biver, Cylindro-conical and 
Oornuto Stones found at, 304 
Darluca filum, 176 

lJ)aity8tcriHra, 256; D. erypsiphocm, 
257; perienUfs, 256 
Dasyuris mclandthrna, 268 
David, T. W, E., Occurrents^ of 
Homaina of Small Crustacoa in tho 
• Proterozoic or Lower Cumbria u 
Bocks of Beynolla, 6 
Pondrobium dicuphiim, 154 
Dormtsstidao, 296 
Doto marina, 35 
Diutstoma melanioidcH, 607 
Diploctona pantoea, 264 
Diplodia citrlcola, 176 
Diptera of Australian Birds, 94, 113 
Pircc, 290; D. umodom^ 291 
Diurus ttitrea, 167; hrevifoth, 148; 
longifolia, 157 

Eccymatogo, 245; E. callizona, 243; 
morphia^ 243^ 

Echinodormata (Mioc(uu^), 138, 140 
Ecological Notes on South AuHtraliaii 
Plants, 583 

Ecology of Ooldea, 539 
Ectroma benefica, 295 
Edquist, A. 0., Exhibit: fjorauthua, 
614 

Eloalo aenra, 317; pulchra, 318; sim- 
plex, 318 
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Ehton, A. II., Australian Colooptcra, 
309 

Eniozoa, 116 

Koih albicocitata, 261 ; argophi/lhi, 
264 ; cliloristis, 263 ; costaria, 261 ; 
^irhsficfa, 264 j dachisfaf 263; 
<‘picyrta, 263; forrilinea, 261; 
miltopht'ica, 262; pvionosticha, 263, 
scaur 262 

Eroniophila pnitaptrru, 570 
Eriaohno ovata pediecUafa^ 565 
Erysiplio cichoracoaruui, 175 
Eucrosios, 272; E. locentra, 272 
Eucalyptus cnoorifolia, 207 
Bucela, 276; E. amalopa, 276 
Eucyclodoa, 277; E. dcntata, 277 
Euloxia arRociw'mis, 273; gratio^atu, 
272 

Euphorbiacoacs 600 
Euphyia, 248; E. aptepta^ 253; 
co7iiophyUa, 253, h ptophrioa^ 250; 
uxyodonta, 251; pauochra, 251; 
pcrtaUay 249; poHophasmaf 252; 
symmolpa, 250; aymphona, 248; 
facera^ 248; frmoepma, 252 

FioUl Naturalists’ flection, 667 
Flindors Range, Geology of, 46 
Flora and Fauna of Nuyt’s Archi- 
pelago and the Investigator Group, 
No. 1, Amphipoda and Isopoda, 34 ; 
No. 2, Monodclphiau Mammals, 
181; No. 3, Skotch of the Ecology 
nf Franklin Islands, 194; No. 4, 
Uoleoptcra, 295 

Flora of South Australia, Additions 
to, 565 

Poraminifera (Miocene), 138 
BVankcniacoao, 601 
Franklin Island Rat, 181 
Franklin Islands, Ecology of, 194 
Fumago vagona, 178 

Galliformcb, Parasiti^ti of, 89, 91, 96, 

100 

(lasteropoda (Miocene), 140 
Oolasma, 274; G. controphylla, 276; 

276; iscres, 276; lychuo- 
paata, 275; orthodeema, 276 
Goometritcb, 226 
G<^rania<jcae, 600 
(lloooaporium rlbis, 177 
Gnamptolonia chlorozonaria, 268 
Goodeniaceao, 603 
Gramincae, 594 

Grindatone Range, Flinders Ranges, 
74 

Orubia eetosa, 35 


Gruifonnc'^, Parasites of, 93, 96 
Gymnoplax adolaidensis, 582 
Gymnoscelis acidna, 235; hofocapun, 
237; Kennli, 236; lophopus, 235; 
spodias^ 235, subrufala, 235, 
tanaoptiln, 235 

lIa(‘matozoa, 117 ; of Australian 
Birds, 101) 

Ilaliplidae, 309 
Ilalorhynchua caecm, 302 
Harpographium corynolioides, 178 
nclaeu«« caaior, 298; niodiciis, 298 
Ilelicella ventricosa, 609 
Helicopago cineren, 278 
llemichloreis ihoata, 279 
lloriwme, 244; II. mortuatu, 244; 
plaffloffrup/ia, 244 

Ilowchin, W., Geological Traverse of 
Flinders Range from Parachilna 
Gorge to Lako Fromo Plains, 46. 
Exhibits : Glaciated orraties from 
Central Australia, 612 
Tlyperomnia lueertinum, 295 

lilioehra, 270; X. ceUdota, 271; 

d(missnt 271 
IdiodcM arglHina, 289 
InfK‘ct Metamorphosis, 310 
Investigator Group, Flora and 
Fauna of, 34 

Ischnochiton campbolli, 574; lineo- 
latus, 573; longieymba, 573; 
molanterus, 574 ; sulcatus, 574 ; 
tossollafcus, 574 

Ising, E. H., Ecological Notes on 
Soutli Australian Plants, 583 
Isoodon barrowensis, 39 
Isopod from Central Australia, 23 
Tsopoda, 36 
lulopa, ^72 

Jack, U. Ij., Exhibit: Model of Iron 
Knob and Vicinity, 613 
Janjukian (Miocene), Fossils from, 
137 

Johnson, E. A., Exhibit: TJnio, 613 
donoH, F, W., Bxb'rnal Characters 
of Pouch Embryos of Marsupials, 
Isoodon barrowenwis, 39; Pseudo- 
chirops dahlia, 119; Monodelphian 
Mammals of Nuyt’a Archipelago 
and the Investigator Group, 181. 
Exhibits ; Bones of Thylacoloo and 
Thylaoinus, 611; Myrmecobius, 613 

Kalimnan (Cower Pliocene), Fossils 
from, 136 
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Kcllorinaiinia pruiii, 176 
fCinibor, W. J., Exhibits: Eiissil^ 
from Point Turtoii, 612 
Kochia sdcvopffm^ 568 

iiabiutao, 602 

Larontia af/diiopm, 246; oiihatn, 
246; potrodoa, 245; xerodos, 245 
Lariformos, Paraaiioa of, 93, 96 
Lea, A. M., Coloopi<‘ra of Nuyi’a 
Archipelago, 295. Exhibits : In- 
sects, 610, 611, 612, 613, 615; Owl 
pellets, 611 

I^canomerufi flavooinctus, 295 
Lcguniinosae, 598 
Lomidia alternata, 318 
Lcpidopicurus, 574; L. fodiatus, 572 
Lepidoptera, Australian, 225 
Loporillufl joiirsi, 183 
Loucothoe spinicarpa, 34 
Library, Donations to, 664 
Liliaceac, 595 

Liolophura gaimardi, 581 ; gcorgiana, 
581; hirtosa, 579 
Loboplax, 579 
Loranthaceae, 595 
Lorioella angasi, 22 
Lower Cambrian Rocks, 6 
Lycaoninao, Now Gouus and Species, 
537 

Lycosa perwflata, 84; sJccctij 83 

Malice, Narrow-loaf, 207 
Mallophaga of Australian Birds, 95, 
113 

Malvaceae, 600 
Mandalotus lutosus, 318 
Marsiliacoae, 594 

Marsupials, Pouch Embrvos of, 59, 
119 

Mawson, D., CalcareouK dopoHitH 
from Caves, 610 

Mawfion, 1)., and F. Ohapniati, Ter- 
tiary Brown -coal Bearing Bc'ds of 
Moorlands, 131 

Meadows Vallc^y, Phyhiogruphical 
Featuros of, 160 

Meetings, Ordinary, 610; Annual, 
615 

Molitulias, 247; M. leAtcogtutphct^ 247 
Members, List of, 664 
Menuriformes, Parasites of, 02, 95, 
98, 100 

Mesembrioxylon in Australian Ter- 
tiary, 530 

Metalloohlora neomola, 277 
Metoponorthus pruinosus, 37 
Miorectyoho nana, 298 


Ikl icrodes, 240; iM. 241: 

oriochan s, 240 

Microliluriao In Ansiraliun 90 

Minoa, 233 

Mist'cllanoa, 607 

Mites of Australian Birds, lib 

Mixocera, 272 

Monodelphian Matmnals, lO] 
Moorlaiuls Brown (V)al, 52n 
^loraea x(n*ospathn mfnio/Jn/lht, buo 
Mount (lluiinlu'vs C’ret'k, (IcoloaN uf, 
70 

TMount Ijyall, (}(‘ology of, 70 
Myoporac(‘ao, 602 
lMyrtae(»a<‘, 601 

Nason ia, 319 

Nt‘rnatofles in Australian Bird-, 09. 
107 

New Zealand, t)reliidolo{.*,v of, 140 
Nobes, E. D., Preliminarv Note on 
Fossil Woods from some Au'- 
traliaii Brown (V>al Deiiosits, 520 
‘Noreia loxosticha, 293 
Notoplax, 10 

Nuyt’s i\r(‘hip('lago, Flora and 
Fauna of, 34, 181, 104, 295 

Obituary, F, U. Zietz, 610 
Obolella Liniostom*, 67 
Ocnochromu iniia, 292; 292 

Oidiuni, 175; 0. oxalidis, 17G 
Omlho(‘luton astrolabei, 582, lyelli, 
582; aeglectus, 582; undulatus, 582 
Ooldea, Ecology of, 639 
Orohklologv of Australia and New 
Zealand, '148 
Ordinary Meetings, 610 
Osborn, T. 0. B., Buthologieal 

Morphology of Ointraetia spinilieis, 
1; New Ueeords of Fungi for 
Houth Australia, togeilier with n 
Deseriptiou of a N(‘W Speeies of 
(‘neciuia, 166; Eeology of FninUlin 
fhlimdH, 104 

Osboni, 1\ 0. H., and B. S. Aduim 
son, Ecology of Ool<l<‘u, 539 
Ofiborn, 0. B,, and 0. Samuel, 
Home N(‘w Ib^eordn of Fungi for 
iAouth Australia; log(‘tber with a 
Desoription of a New Species of 
Pucciuia, 106 

iPamphlobia, 274; V. ruhrolimburia, 
274 

Papavorac<‘DG, 697 

Parachilna Gorge, Geology of, 47 

Parasites of Australian Birds, 86,104 



[*<indotoa mit;ulata, 36 
Parodiella bank'^iao, 175 
Pabseriformes, Parasites of, 89, 90, 
92, 94, 95, 99, 100, 101, 103 
Patawarta Hill, Geolopry of, 60 
Pelof anifnriiK's, Parasites of, 8G, 89, 
90, 94, 97 

jVlocypoda (I^ower Pliocene), 136; 

(Mioeeno), 138, 140 
Pfufarthrociit, 302; P. am mo ph Hits, 
303 

Perixera flavi rubra, 268; lapulata, 
268 

Phlogibtu^ fir/raplius, 312; leiieo- 
cosmns, 314; punctaius, 315; 
rubrivcnfrta^ 313; anf/itlatus, 314 
Phoma maetophoina, 176 
Plireatoioidae, 23 
PhreatoRus laft'ias, 26 
Phyllosticta brassicicola, 176 
Phytolaccac <‘ae, 597 
PicropIufUa, 287; P. hpicora, 288 
Pingaba, 280; P. acuiangula, 280; 

atri^eripta, 281 ; muscosaria, 280 
Pisjcob (Lower Pliocene), 136 (Mio- 
cene), 138, 140 
l*iboraea simplex, 269 
Pitfcobporaceae, 598 
Plantaginaceae, 603 
Plasmopora viticola, 178 
Plaxiphora albida, 575; biramosa, 
575; costata, 575; glauca, 575; 
varipilosa, 576 
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l^orcellio laevia, 37 
Portulaeaoeae, 597 
Pouch Embrvot> of Marsupials, 39, 
119 
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Scotocyma, 242; S. olbinotata, 242; 

euryochra, 242; itliouhema, 242 
Scydmaonus franhUnvtws, 296 
^ea Lions on Islands of South Aus- 
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Fig. I. Islot off Fastorii Fmnklin, showing iho granitic 
plaiforj\i with a sninll cap of consolidated sandstone at one end. 



Fig. 2. Area on south coast of Bastern Franklin, showing sand 
drifting away from and exposing travertine pavement- The 
blown sand is hold by NUmna Schoehcri, 
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Fig 2 General view on roof looking west from the knoll 
seen in pievious figure 
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Fig 1 Chif \egetatioii on noith coast Eiibtcin Fianklin 
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Fig. 1. IViaijodia crassifoha slirnbland on roof of 
Western Franklin. 



Fig. 2. Recent blow-out exposing travertine pavement in 
foreground. The vegetation beyond is of tbe unstable type 
on sand. 
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Adaluma urimclia, n. gen., et sp. 
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Oillingham, Swann & Co. ltd.. Printera. Adelaide. 






Tians cUid Pioc. Roy. Soc S Austr,1922 


Vol XLVl,ldatc XXXVII I. 



Oniingham, Swann & Co Ud . I*ri iters, AdHnide 






Fiff. % 

OUHnghsm* Swann <& Co. Ltd,, Printers, Adelaide. 







IHk. 2. 

(Illlluitlmin, Hwiiiiii S ( (I. 1‘rlnti‘n*, Aildaldo 






'I'l.in' anil l‘ii)i'. Kov. Sm, S. Atislr., 


Vol.xr-vi., Plato xr.i. 







